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ABSTRACT
The majorannof this researchis to bringup themagnitudeof
naturalhazardrisks in Izmir built-upzoneand its, not beingtakeninto
considerationadequately.Becausethe dimensionsof the peril not taken
seriouslyenough,thenaturalhazardrisks,whicharecommonlywellknown,
are not consideredimportantor theyare beingforgottenaftersometime
passes.Withinthis research,themagnitudeofnaturalhazardrisksforIzmir
is beingpresentedin thescopeof concreteand localresearchesoverIzmir
riskyareas.
In additionto the thesis'sanns,the ongomglaws, regulations,
applicationsandinstitutionsabouttheconceptofnaturalhazardsin Turkey
wouldbecriticizedin detail.Furthermoreupdatedsuggestionswouldbegiven
uponthebasisofexistingapproachesin thefieldofpoliticsandplanning.
Sincethe conceptof naturalhazardshas an impossibleto fully
coverperspectiveconsideringthemeasuresofpre-disasterandpost-disaster,
thephysicalattributeofthebuildingsinfluencingtheresidentialprecautions
cannotbestudied.Howeverthisthesiswouldbeusedasa referencefor the
futureresearchesinuncoveredpartsofthetopic.
tv
Oz
TezintemeliddiaSI,izmirkentiyer1e~ikalami<;erisindedogalafet
Iiskininyiiksekoidugununvebu tehlikeninyeterincedikkatealmmarugmm
ortayakonmaslrur.Herkestarafmdanbilinmesineragmen,dogalafettehlikesi,
boyutIarmmciddiyealmmamaslsebebiyIeuzerindeduruImamaktayada
afetIerinuzerindenklsa bir sure ge<;tiktensonraunutuImaktadrr.Bu tez
kapsammda,izmir kenti risk alanian uzerinde somut ve noktasal
ara~tmnalarml~lgmda,izmir i<;inafet riskinin buyiiklugiigozieronune
sertlmektedir.
Tezinhedefledigib rdigeriddia,dogalafetIerkonusundaTiirkiye'de
uygulanan;kanun.yonetmelik.uygulamave kurumsaldiizenuzertnebir
eIe~tirigetiripfarkhonerilerindeirde1enmesionucundapolitikavepianiama
anIaY1~1butunundeyenionerileroIu~turmaya<;ah~maktadrr.
Dogalafetoigusuafetoncesive sonraSIile geni~bir perspektife
sahipoimaslsebebiyIeflzikse1aniamdamekanayonelikalmacakoniemlerbu
tezkapsammdara§tm1rnaml§,fakatbu yondeilerideyapl1acak<;ah§malara
birreferansoImasldu§unuImu§tur.
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Chapter 1
INTRODUCTION
Peoplehavebeenconcemedwiththeproblemsarisingfromnatural
hazardsinceearlyhistory.80- callednaturalhazardshavealwaysbeenpart
ofthehumanhistory.Traditionally,naturalhazardshavealsobeenseenas
"Actsof God",but nowadays,it is clearlyunderstoodthat the damagein
naturalhazardshavenaturalandtechnologicalcomponents.Alsotheeffects
ofthehazardscouldbemagnifiedbecauseofthehumanactivity.
Naturalhazardsare activitiesof nature.The earthIS a highly
dynamicplanet,and most of the naturaleventsshow a wide rangeof
variationthroughthetimeenergyandmaterialofenvironmentalprocess.The
extremenaturaleventsarenotconsideredhazardsunlesstheycausedeathor
damageto humans.A severe arthquakein a remote,unpopulatedregionis
anextremenaturaleventofinterestoseismologists,nothingmore.
Hazardis anever-present,unavoidablepartoflife.Thefactis that
such eventsare not unexpected.As urban growthin hazardousareas
continuesand as buildingsare constructedcarelessly,the devastating
potentialof floods,earthquakes,landslides,androckfalls etc.increasesat
thesametime,advancesin mappinghazardousareas,assessingpopulation
vulnerabilities,anddesigningbuildingsto withstanddestructiveforceshave
creatednewopportunitiesforreducinglosses.
Themainreasonofresearchesaboutnaturalhazardsis to develop
thenewusefulpre-disasterandpost-disasterstrategiesandprograms.It is
necessaryto takemeasuresnationallyandlocallyagainstdiversifyingnatural
hazards,specificvariationsof which are regionaland country-wide.
Especiallyin countrieshavinga riskygeographicalndgeologicalstructure,
likeTurkey,a conceptorperceptionandmeasuresagainstnaturalhazardare
unavoidable.
Turkeyhas manygeologicaldisadvantagessuch as existingat
activetectonicplateboundaries,and havingflood,earthquake,landslide,
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rockfall,avalanche,hurricaneanddroughtproneareas.Theimportantpoint
hereis, tobeawareofimportanceofthesenaturaleventsandtotakepolitical
andphysicalmeasuresagainsthem.Naturalhazardsaregenerallyforgotten
in shorttime.Manyprojectsthatareplannedtomitigatefuturehazardsare
suspectedsoonafternaturalhazardshappen.Insteadof takingpre-disaster
measuresandprecautions,onlyemergencymeasuresfor recoveryandpost-
disasteraidtothevictimsofa calamityareapplied.
Urban disasterrisks and vulnerabilitiesare greatproblemsfor
Turkey.Theannuallossof lifeandpropertythroughdisasterin theworld's
majormetropolitanareasis increasing.Urbanconcentrationsofthepoorand
less- informedin environmentallyfragilelocationssuffer the impactof
disasterdisproportionately.For example,the continuedoccupationof
vulnerablelocations in Turkey's metropolitanareas by law- income
Gecekondudevelopmentswill compoundthe inherentrisks associatedwith
high-densityenvironments,in appropriatetechnologies,and inadequate
infrastructure.
There are senousnatural hazardrisks in Izmir, which is a
metropolisandthirdlargestcityofTurkey.Flood,earthquake,landslideand
rockfallhazardshavedamagedtoIzmirbuiltupzonemanytimesin thepast.
Especially,earthquakerisk increasesthe hazard probability.But the
competentauthoritycannotakemainmeasuresandprecautions.
1.1. Aim of the Research
In this research;themajorann IS to bringup themagnitudeof
naturalhazardrisks in Izmirbuilt up zoneand its, not beingtakeninto
considerationadequately.Becausethe dimensionsof the peril not taken
seriouslyenough,thenaturalhazardrisks,whicharecommonlywellknown,
arenot consideredimportantor theyare beingforgottenaftersometime
passes.Withinthisresearch,themagnitudeofnaturalhazardrisksfor Izmir
is beingpresentedin thescopeof concreteandlocalresearchesoverIzmir
riskyareas.
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In additionto the thesis'sanns,the ongomglaws, regulations,
applicationsandinstitutionsabouttheconceptofnaturalhazardsin Turkey
wouldbecriticizedin detail.Furthermoreupdatedsuggestionswouldbegiven
uponthebasisofexistingapproachesin thefieldofpoliticsandplanning.
Sincethe conceptof naturalhazardshas an impossibleto fully
coverperspectiveconsideringthe measuresof pre- disasterand post-
disaster,the physicalattributeof the buildingsinfluencingthe residential
precautionscannotbe studied.Howeverthis thesiswould be used as a
referenceforthefutureresearchesin uncoveredpartsofthetopic.
1.2. Methodology
Studiesovernaturalhazardstartedby studyin worldwidescale
andcompletedbydescendingto detailedworkin a residentialareasscaleat
locationsin Turkey, Izmir Altmdagdistrict landslidearea. Policiesfor
preventinganddiminishingnaturalhazardimpactshasbeenpresentedand
criticizedunderlaw,regulation,andinstitutionandapplicationheadlines.
A naturalconceptis explained;importantnaturalhazardsfromthe
pasttill today(countriesaffectedarelisted)areillustratedin theChapter2.
Furthermore,throughthevisualandnumericdata,it is statedthatnatural
hazarddamagesreachbeyondstatebordersandbecomea commonproblem
ofthewholeglobe.
Chapter3 entailsthestudiesoneffectivenaturalhazardvariations
anddamagescausedin Turkeyfromthepastuntiltoday.Thegeologicaland
geographicalrisks of Anatoliaareexplained.Regionaldifferencesandother
effectivenaturalhazardvarietiesarealsopresentedin thischapterin detail,
togetherwiththedetailedinformation.All of this informationis obtainedby
literature/ Intemetsurveys.
The subjectof Chapter4 is the establishmentof risk areasby
puttingtogetherthe studiesovereffectivenaturalhazardkinds that have
happenedor havepotentialsin Izmirmetropolitancity, whichhavebeen
researchedandachievedbydifferentinstitutionsandfoundations.
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Chapter5 coversa detailedstudyabouta landslideriskyareain
Altmdagdistrict;withinquirysystemaboutsocial,economicharacteristicsof
theresidentsof this areaandtheirland/buildingownershipcharacteristics,
supportedbyphotoarchiveillustratingpeople,landandbuildings,presented
asacasestudyarea.
Chapter6 dealswith policiesthat havebeencreatedtill today
aboutsensitiveplanningin thefieldof naturalhazards,with the scopeof
relevantlawsandregulations,andrelatinginstitutionsandapplications,and
presentsdifferentsuggestionsand criticismsorientedtowardspresent
strategies.
LastChapterconsistsofproposalsin general,concerningsensitive
planningprocesstotheconceptofnaturalhazard
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Chapter 2
DEFINITION OF HAZARD AND DISASTER
Disasterand so-callednaturalhazardsare integralpart of our
humanhistoryandcanbestudiedfromanumberofviewpoints.A sociological
orhumanisticviewpointstatesthattheseverityofa naturalhazarddepends
uponwhoyouareandwhatsocietyoubelongto.TheMarxisttheoryargues
thatdroughtsandearthquakesdonotkill orstrikepeoplein thesameway.It
isthepoorandoppressedwhosuffermost;societyis differentiatedintogroups
withdifferentlevelsof vulnerability.A geographicalapproachfocuseson
describingandexplainingthesenaturaluncontrollablephysicalevents,and
tryingtounderstandtheircausesandconsequences.
In themodemworld,thereis an increasingcontradictionbetween
theoutstandingachievementsin scienceandmedicine,whichmakelifesafer
andhealthier,andthecontinuingdeathanddestructionassociatedwiththe
extremesofnature.Thecontradictionis complicatedbythefactthatscience
itselfis nothazardbutit ledtorecentemergenceofsomeman-madethreats,
whicharise,fromthemisapplicationandfailureoftechnology.Peoplearenow
atrisknotonlyfromgeophysicalevents,suchasearthquakesandfloods,but
also from industrialexplosions,releasesof toxic substancesand major
transportaccidents.A growingawarenessof hazardis a greaterdistance
encouragedbecausealldisastersoccurrence.
Disastersmaynewsworthyandstudiedin variousways,butmore
importantlywhatis thedifferencebetweenanaturalprocessornaturalhazard
anda disaster?"A hazardis aperceivednaturaleventwhichthreatensbothlife
andproperly-a disasteris the realizationof this hazard?"(Whittow1980,p:
28)Disastersthenare extreme vents,whichcausegreatloss of life and
propertyandcreateseveredisruptiontohumanactivities.Theycanbecreated
byhumanactions,e.g.majortransportaccidentsandindustrialexplosionsor
naturalprocesse.g.floods.A naturalhazardis whenextremenaturalevents
orprocessoccurin anareaofhumansettlementandcouldcauselossof life
anddamagetostandingconstructedresourcesandinfrastructures.
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2.1.CoDceptof Hazard
Traditionally,naturalhazardshavealsobeenseenas "ActofGod".
Thisperspectivehasnotbeenhelpfulbecauseit suggeststhathumanshave
noparttoplayin creatingthesehazardsandhaveevenlesshopeofmitigating
them.Howeverwithchangingideasofcauseandeffect,theconceptofhazard
has also changed.As human spreadover the globe, it has become
progressivelymoredifficulttoattempta rigiddistinctionbetweenActsofGod
andActsof man.Equally,naturaland technologicaldevelopmentscause
naturalhazardsoccurrence.Theimpactof a tropicalcyclonecanbegreatly
reducedbymeansofa warningmessagederivedfrommonitoringbysatellites
andweatherradar.Theimpactofa nuclearaccidentwillbeheavilyinfluenced
bytheprevailingweatherconditionscontrollingthedownwindpathandthe
rateoffalloutfromtheradioactiveplume.
Naturalhazardsarebestseenin an ecologicalframework(Fig.1).
Thisdistinguishesbetweenaturaleventsandtheirinterpretationasnatural
hazards.Environmentalhazardsinterlacebetweenthenaturaleventsystems
andhumanusesystems.(Fig.2.1)Humanresponsestohazardscanchange
boththenaturaleventsin, andthehumanuseof,theenvironment.Sincethe
earthis highlydynamic,mostnaturaleventshowa widerangeofalteration
throughtimein theuseofenergyandmaterialsfornaturalprocess.Theother
limitsof thesebehaviorextremesand certainstatisticalmeasuresvary
magnitude-frequencyrelationships.(Kates,1978)
So,naturalhazardsresultfromthediscordofprocesseswithpeople
andtheylieat theinterfacebetweenwhathasbeencalledthenaturalevents
systemand the humanuse system.This versionof naturalhazardsgives
humansa centralposition.Katesaccentedthat " firstly)throughlocation)
becauseit is onlywhenpeopleandtheirpossessionsgetin thewayofnatural
processesthathazardsexist.Secondlythroughperception,becausehumans
placevaluejudgmenton naturalprocessaspartof a generalenvironmental
appraisalwhenevertheysettleanduseland.In otherwords)hazardousevents
merelyrepresenttheextremesofa distributionofprocessesthat,in a slightly
differentcontext)wouldoftenberegardedasasource".(Kates,1978)
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Hazards•..Response..
A~
A
HumanuseSystem
Figure2.1Environmentalhazardsexistattheinterfacebetweenthenaturalevents
andhumanusesystems.(Kates,1978p.p.:10)
Therelationshipbetweenenvironmentalhazardsandenvironmental
problemsare verystrongly.It is possibleto derivethe followingworking
defInitionof environmentalhazards:"extremegeophysicaleventsand major
technologicalccidents,characterizedreleasesof energyof materials,which
poseanunexpectedthreatohumanlifeandcancausesignificantdamageto
goodsandtheenvironment."(Smith,1992)
2.2.Dynamic Scaleof Natural Hazard
Hazardis anever-present,inescapablepartoflife.Eachdayweall
facesomedegreeof personnelrisk, whetherit be to life andlimbin a road
accident,o our possessionsfromtheftor carelessnessor to our immediate
surroundingsfromnoiseorothertypesofpollution.Noonecanliveina totally
risk-freenvironmentanda concernforriskcanbetracedbacktotheearliest
recordedtimes(CovelloandMumpower,1985).Moreover,it is expectedthat
publicconcernaboutrisk will continueto increasein thefuturedespitethe
factthatmostpeopleareenjoyinglonger,healthierlives.
Clearly,hazard,riskanddisasteroperateonvaryingscale.In terms
ofdecreasinghazardseverity,wecanrecognizethefollowingthreats:
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hazardstopeople:death,injury,disease,stress
hazardstogoods:propertydamage,economicloss
hazardsto environment:lossof floraandfauna,pollution,loss of
amenity.(Smith,1992)
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Figure 2.2.Theoreticalrelationshipsbetweentheseveritiesofenvironmentalhazard
(Moore,1983p.p.:7)
Therelationshipbetweena hazardandits probabilitycanthenbe
usedtodeterminetheoveralldegreeofrisk. (Fig.2.2)Whilstdamagetogoods
andtheenvironmentcanbeextremelycostlyin economicandsocialterms,it
is normallyacceptedthata directthreatto life is themostserioushazard
facedbyhumans.
Accordingtostudiesin U.K.bywhogivereference,about640.000
deathsoccureachyearfromall causesin thetotalpopulationof some54
millionin UnitedKingdom.Thisyieldsa figureof 1.2x 10-2astheindividual
riskofdeathPeryearaveragedoverthepopulation.(Tab.2.1)It is highduring
thefirstfouryearsof life,dropsmarkedlyforthe5 to 9 agegroupandthen
risesconstantlyso that, at age 70, individualsare exposedto a risk
approximatelytentimesthatoftheyoungestchildren.Thispattemreflectsthe
importanceof degenerativediseasesin theWestemworld.About90 Percent
ofall deathsaredueto familiarmedicaldisorders(heartdisease,cancers,
respiratoryailments)Accidentaldeathconstituteslessthan3 Percentof the
overallrisk and is mostlyattributableto commonevents,such as road
accidents.Thereforethe highmediaproftlefor repaid-onsetenvironmental
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disastersi notmatchedbytheactuallossoflifein thedevelopedcountries.
(Tab.2.2)(Grist,1978).
Table.2.1. Individualrisk ofdeathaccordingto agefor theUK (Grist,1978,p.p.:7)
Age Grou
The m8.1Ilreason IS that, althoughmajor disastersmay be
importantincidentsfor groupdeaths,theyoccurrelativelyinfrequently.On
theotherhand,thefatalconsequences,especiallyforcertainnaturalhazard
events,canbeveryhigh.Althoughenvironmentalhazardsarenotaneveryday
causeof deathor damage,it is theirpotentialfor unexpectedinauspicious
loss,whichnotonlyensuresthattheymakenewsbutalsogivesthemtheir
uniquecharacter.
Aroundtheworldmorethan300 naturalhazardsoccureachyear,
takingabout250.000livesanddirectlyaffectingmorethan200millionpeople
(IFRCRCS, 1993).Economiclossesamountto somebillionsdollar,of which
roughlytwofIfthsareinsured,but thedeprivationsandhardships,arenot
uniformlydistributedfromplacetoplace.About90Percentofimpactsoccur
indevelopingcountries,wherelossofGNPduetodisastersis 20timeswhatit
isindevelopednations.Moreoverthebalanceis notredressedbyintemational
aid,whichseldomexceeds4 Percentofeconomiclosses."(Berz,1994.)
Almostonein everyfivenaturaldisastersis a flood.As morethan
oneineverytenis hurricanesandafurtheronein tenis otherkindsofstorm,
thecombinedfrequencyof severeweatherhazardsamountsalmostto one
quarterof all impacts(IFRCRCS, 1993).Eachof earthquakesandwildfires
produceslightlylessthanonein tenevents.Droughtsandfaminesaccount
for6% ofimpacts,causethemostdeaths,andaffect100millionpeoplePer
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annum.Mostoftherestofthedeathsareaccountedforbyhurricanes,which
affectanaverageof20.3millionpeopleeachyear,earthquakes(5.7million),
andfloods(74.0million).Ratiosof deathsto injuriesvarywidelywitheach
sourceof disaster.Notleastbecauseinjuryis difficultto define,but among
sudden-impactcatastrophesthenumberofreportedinjuriesvariesfrom53.4
Percentofall casualtiesin earthquakestolessthanonePercentin tsunamis
andcoldweatherhazards(IFRCRCS,1993).
Some49.2Percentof deathoccursin Africaand43.7Percentin
Asia.TheAfricantotalis dominatedbystarvationin majordroughts,whilethe
Asiantollresultsfrommanydifferentphenomena.
Avalanche
Coldwave
Tsunami
Volcano
Landslide
Storm
Fire
Droughtlfamine
DEATHS 10.000 20.000 30.000 40.000 50.000 60.000 70.000 80.000 90.000
Flood
Earthquake
Hurricane
Figure 2.3.Naturalhazardsandtheirvitaldamages(Alexander,1993p.p:3).
In thepresentcenturyfourmajorearthquakeshavekilled600.000
peoplein China,in whosevastterritorieslethalfloodsor droughtsoccur
virtuallyevery ear.Elsewherein thecontinentdisastersarehighlyrepetitive:
forinstanceearthquakes,volcaniceruptions,mudflowsandtyphoonscause
anaverageof 10.9disasterPeryearin thePhilippines,8.6 in India,6.3 in
China,5.6in Indonesia,and4.0in Bangladesh(ADM1993.)About84.7Per
centoftheworldtotalofsurvivingdisastervictimsis tobefoundinAsia.
A numberof impactsarelikelyto resultfromthepredictedtrend
towardsglobalwarming.Thiswillcauseanexpansionin theareaswithmean
}"
sea-sunacetemperaturesof 26°Cor more,whicharethehurricanespawning
grounds.
Despiteglobalwarming,thereis still little indicationthat extreme
eventsareintensifyingor becomingmorefrequentaroundtheworld.
Table2.2.ProportionalIncidenceofDisastersandLossoflifebycontinentalareas,
1947-1981(Frampton,Chaffey,Hardwick,McNaught,1996)
NorthAmerica
CaribbeanandCentral
America
SouthAmerica
Europe
.•..
Africa
DisasterIncidence(%)
33
7
lives Lost(%)
1.0
4,5
Table2.3.Numberofdisasters,averagedisasterelated eathsanddamagesper
event,rankedseparatelyforselectedcountriesin. (Frampton,ChafIey,Hardwick,Mc
Naught,1996)
azard DamagesC'OOOUS$)#of Disasters DisasterDeaths---- - _ .......•..-
India 199-
Philippines 134
_ __ __;0;... ...........,.,.,...... ""-- __ ---..~_
Indonesia 110 .
Bangladesh 109
Japan ·91
ChinaPR 89~
Brazil 68
Mexico 60
Iran 53
Turkey 43 Iran
Colombia---39-Turkey -=;::;=~
Italy 39 Colombia
Chile 37 Mexico---~"""""-;""-';""""'·
Pakistan 33 Indonesia
--.,,-"--...••...•.~-
FonnerUSSR 31 Philippines
~~===~~:::;;;:==""
Ethiopia 25 Spain
SouthAfrica- 25 "- Brazil
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Many of the apparentincreasesare the result of gradual
improvementsin monitoringandrecording:in theUSA,forinstance,Doppler
radarandtheothertechniqueshaveimprovedratesoftomadodetectionfrom
800toover1000peryear(DoviakandZrni,1993).Thereis, however,clear
evidencethatthenumber,sizeandimpactofdisastersis ontheincrease.
Finally,it canbeoveremphasizedthattheconventionalmeasuresof
disasterusingdeathsandeconomicdamagesignoreboththewiderimpact
andtheintangiblelosses.(Fig.2.4)illustrateshowthedifferenteffectsof a
majordisastercanextendfromthevictimsin theimmediatehazardzoneto
reachtheworldthroughthemediaandappealsforaid.Notall theeffectsare
negativeor evenpredictable.Thus,thereis usuallylittleevidenceofhysteria
orpanicbehaviorduringtheevent.Thereliefandrescuephaseoftenbrings
outa strongindividualand communityspirit with most of the healthy
survivorsengagedin positivelonger-termpsychiatricdisturbance.Aftersome
disasters,attitudesof blame,resentmentand hostilityhaveemergedand
evacuationand relocationexacerbatemany pre-existingproblemswhen
establishedneighborhoodtiesarebroken.{Smith,Keith,1993)
'l'1tl'. NATURE OF HAZARD
Figure2.4. A disasterimpactpyramidjSmith, 1993,p.p:30)
12
2.3.TheCausativeFactors or HazardousProblem
Theworldtrendis probablytowardsmoredisaster-relateddeathsand
damages.Thereare severalreasonswhy this shouldbe so, evenif the
frequencyofeventsis notgrowinganddespitethemanypositivestepsbeing
takentoreducedisasters:
• populationincreaseandpollution
• landpressure
• technologicalinnovation
• economicgrowth
• socialexpectation
• marginalization
• themilitarizationandpolitizationofaid
• growinginterdependence
Populationi creaseandpollution;
Worldpopulationin theearly1990swas5.67billion.It is setto
growto7.27billionby 2015andif it failsto stabilizein theensuringyears
mayreach12.5billionby2050.(Alexander,1993)
By itself,populationgrowthmeansthat the overallnumberof
peoplelikely to be affectedby potentiallydestructiveforcesis increasing
throughouttheworld.However,thefactthatthefastestratesofgrowthare
experiencedin the less developedcountries,andthatthe largestincreases
occurin thepoorestsectionsof the community,impliesthatthe impactis
bearingmostheavilyon thoseleastableto protectthem.Anotherfactor
relatedto populationgrowth,whichis alsoimportantin thelessdeveloped
countries,is theincreasedpressureforpeopleto liveon,anduse,marginal
land.
Populationconcentrationsin self-builturbanslums.withinhigh-
riskzones,such as seismicregions,floodplainsor nearto the industrial
plants,greatlyaccentuatethepotentialfordisaster.
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Landpressure;
Thebasicresourcesforhumancivilizationsarelandandwater.As
populationgrows,so growsthe needfor land to use as livingspace,for
agriculture,and for resource extraction. In many countries the
impoverishmentof heagriculturalbasehasledto largeshiftsofpopulation
fromruralareastourbancenters.Themigrantslivein housingwhichwould
notbeabletoresistanearthquake.
Notonlydoesthisconcentratetherisk butalsotheruralmigrants
formthepooresturbandwellers.Suchas, mostof therural migrationhas
beentocitieswithhighseismicrisk.
Moreover,thecommunityorganizationecessaryfordisseminating
hazardwarningsandmobilizingevacuationandreliefscarcelyexistsin such
areas.(Smith,Keith1992)
Technologicalinnovation;
The nsmgtechnologyof the rich countriesis normallyseenas
helpingto preventdisasterthroughbetterforecastingsystemsor safer
constructiontechniques.Andtechnologicaldevelopmenthasledtoundeniable
benefitsin thefieldofhazardmitigation:witnesstheuseofsatelliteimagesin
stormforecastingandtracking.(Sheets,1990)However,themorea society
becomesdependenton advancedtechnology,thegreateris thepotentialfor
disasterif thetechnologyfails.
Nominallyreliable systemscannot be guaranteedto resist
environmentalstressesand other factorsincreasethe risk. Continued
urbanization,ewhigh-risebuildingconstructionon man-madeislandsin
coastalareas,the proliferationof nuclearreactors,the relianceon mobile
homesfor low-costhousing,moreextensivetransportation(especiallyair
travel)world-wideareall exampleof technologicalndsocialtrendswhich
createadditionalvulnerabilitytohazard.
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Economicgrowth;
Growingvulnerabilitytohazardis notsimplytheprerogativeofthe
lessdevelopedcountries.Continuedeconomicgrowthin thewealthycountries
overrecentdecadeshas increasedthe exposureto catastrophicproperty
damage.
Alongwiththegrowingcomplexityandcostof thephysicalplant
responsiblefortheworld'sindustrialoutput,capitaldevelopmenthasensured
thateachhazardwillencounteranincreasingamountofpropertyunlesssteps
aretakentoreducetheriskswithincities.Partlyin responsetothegrowing
shortageofbuildingland,muchofthegrowthhasoccurredin areassubjecto
'1aturalhazards,whilstman-madehazardssuchas toxicchemicalsandthe
useofnuclearpowerhaveaddedtothelosspotential.
Theavailabilityofincreasedleisuretimehasledtotheconstruction
of manysecondhomesbuilt in potentiallydangerouslocationssuch as
mountainand seashoreenvironments.The populationsin the developed
countriesarelivingmuchlongerandolderpeople,becauseoftheirlowerlevel
ofmobility,arelikelytobemorevulnerabletoallhazards.
In manyareas,tsunamis,volcanoes,hurricanestormsurgesand
acceleratedrosioncausemajoreconomicloss,andoften-substantiallossof
life.Thusa 1991cyclonesurgekilledsome145.000residentsofthecoastal
chars,orsandbanks,ofBangladesh,andcauseddamagevaluedatUS$1.285
million(Khalil,1993).
In theUSA,thepopulationofFlorida,now13million,increasedby
almostonethirdfrom1980to 1990.Thevastexpanseofnewdevelopmentin
thatstatepartlyexplainswhyin 1992HurricaneAndrewcausedUS$ 15.5
billionin insuredlosses,eventhoughtimelyevacuationofnearly1.5million
peoplereducedthedeathtolltoa simple32(NOAA,1993).
Socialexpectation;
Other problemsensue becauseof rising social expectations,
particularlyin the developedcountries.Peoplehavebecomemuch more
mobilein recentyearsandexpectobetransportedaroundtheworldin the
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minimumelapsedtimeirrespectiveofadversenvironmentalconditions,such
assevereweather.
Consumersfrom most weather-dependententerprisessuch as
energysupplyor watersupplyexpecthesameabsolutesecurityof service.
Frequentlythedriveforefficiencyandgreatercompetitionin commerceand
industryhasresultedin reducedmanningandsmalleroperatingmargins.In
turn, these allow less scope for an effectivecorporateresponseto
environmentalh zard.(MacraeandZwi,1992)
MilitarisationandPoliticisationofaid;
"In thesedays of totalwarfare,it has becomedifficultor impossible
todissociateaidfromconflict.If a naturalcatastropheoccursin areasofarmed
polarization,reliefsuppliesmaybeexpropriated,attacked,orevendestroyedin
ordertodenytheenemyits sustenance,and reliefworkersmaybeintimidated
orkilled"(MacraeandZwi,1992).
Moreover,theintemationalcommunitytendto supplyaid on the
basisofbotha verybriefattentionspan,onedisastersoonbeingsupplanted
byanotherin thecollectiveconscience,andawebofstrategicallianceswhich
doesnotmatchthe pattemof needsgeneratedby disasterimpacts."One
consequenceof theseproblemsis thatthetotalof refugees,now16million,has
grown25timesfasterthanworldpopulation.» (TooleandWaldman,1991.)
!ntemallydisplacedmigrantsareprobablyevenmorenumerous:in
thePhilippines,for example,theynumber1.2million,whilein Bangladesh
indigentvictimsofnaturaldisasterformonequarterofnewmigrantsto the
capitalcity,Dhaka.(Alexander,1993)
Growinginterdependence;
It is clear that the growmginterdependenceof individuals,
communitiesandnationsmeansthatdisastercanaffectothersfaroutsidethe
immediateareaofimpact.Andnaturaldisastercouldbecomeverydangerous
forallcountries.
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Majordisaster,suchas theSaheliandrought,IndiaEarthquake,
IzmitEarthquake,KobeEarthquakeandtheotherimportantnaturalhazards
notonlydisruptlocaleconomies.Butalsocanbringshortagesin neighboring
regions,createfloodsofinternationalrefugesandstimulateaidprogrammers
totheextenthattherepercussionsof environmentalhazardarenowtruly
worldwide.
Especially,the neighborcountriesactwith solidaritybecauseof
naturalhazards,whicheffectedmorethanonecountry.
Table 2.4.Impactofdisasterinrelationtonationalpopulation,growthand
developmentvariables(WorldResourcesInstitute,1994)
2.4.Typologyof NaturalHazard
Geophysicalprocesseshave dominatedmost of the previous
classificationsofhazard.It hasalsobeenusualtoidentifytheimpactofsingle
elements,suchaswindspeedofrainfall,becausethisis relativelyeasytodo.
Naturalhazardscanbedividedintoclimatichazardsoratmospherichazards,
seismichazards,massmovementshazardsandhydrologicalhazards.
Climatichazardscausedbyfluctuationsin atmosphericprocesses.
Seismichazardsthosethat originatewithin the earthand are relatedto
internalcrystalprocesses.And landinstabilityhazardsor massmovement
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hazardsthatrelateto surfaceprocessesincludingandvolumechangesto
sunacesedimentscoveringsuchphenomenaslandslidesandavalanches.
2.4.1.Atmosphericor Climatic Hazards
Climatichazardsor atmospherichazardsare amongsthe most
serioushazardsaffectinghumanpopulations.Comparedto earthquakesor
volcanoes,atmospherichazardscan appearunspectacularbut theyusually
haveanimpactuponanenormousnumberofpeople.
Between1960 and 1980, droughts,floods and hurricanes
accountedfor 58.5Per centof all peopleexperiencingloss or damageby
naturaldisasters.In additiontothesubstantialhumancostthe[mandalcost
canbeastronomical.Between1987and1993therewere15naturalhazards
thatcosttheinsuranceindustrymorethanUS $1billion.Ofthese,tenwere
wind-relatedand accountedfor 85 Per centof the US $ 53 billion total.
(Frampton,Chaffey,HardwickandMcNaught,1996)
Thewidespreadimpactofthesehazardsis duetoseveralfactors.
Frequency;Climatichazardsare frequentevents. Snowis an
annualeventin high latitudecountries. An averageof eightAtlantic
hurricanesoccurseveryyear.
Size; Climatichazards can be very large in extent.Whilst
earthquakedamageis normallylimitedtoa fewhundredkilometersfromthe
epicenter,a hurricanecan over 1.300.000km2and last three weeks.
(Frampton,Chaffey,HardwickandMcNaught,1996)
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2.4.1.1.SevereStorm Hazards(Winds,Storms, Hurricanes)
Frequentlythe atmosphericelementscombinein a way,which
greatlyincreasesthe threat,as whenlow temperaturecombineswith high
winds.(Fig.2.5)The mostvisibleexpressionof thesecompoundhazards
occurswithseverestornis.Humanvulnerabilitytoseverestormscontinuesto
risebecauseoftheprogressiveoccupationofthemosthazardouszones.
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Figure2.5. Wind-stormview(http:jearth.jsc.nasagovjprintinfo.cgi)
Sincethenthedemandforhomeslocatedascloseaspossibletothe
shorehas led to furtherpopulationgrowthin manycoastalareas.In the
coastalcountriesof Floridaalone,thepopulationhasgrownfromlessthan
500.000in 1900to morethan9 millionin 1990.By theyear2000,it is
estimatedthat over 75 Per cent of the Americanpopulationwill be
concentratedwithin100km.ofthecoast.{Smith,1993)
Severestormsare dominatedby tropicalcyclones.Outsidethe
tropics,wheretheloweratmosphereis muchlessuniform,conflictbetween
contrastingair massesand strongsurfaceconvectioncan produceother
violentstorms.Tornadoesandhailstormsareparticularthreats,whichoccur,
mainlyinthewarmseason.Otherhazards,notablystormforcewinds,iceand
snowareposedbyseverewinterstorms.Despitetheirvariety,all thesestorms
presentahazardfromstrongwinds.
Theseare severalhazardsassociatedwith the characteristicsof
tropicalcyclones,all of whichneedto be accuratelyforecast.Strongwinds
causethemostof thestructuraldamage.Heavyrainfallcreatesfreshwater
flooding.Stormsurgeis thefeaturethatcausesmostdeathsandmuchsalt
contaminationofagriculturalland.
A veryimportantypeofwindhazardsis tornado.A tornadois a
violentlyrotatingnarrowcolumnof air, whichaverageabout100mt. in
diameter,andextendsto thegroundfroma cumuliformcloud.Thestrong
tornadodisasterrecordedin theUSAwasthecalledMatch1925.Lossesin the
threeMidwesternstateshitbythisstormincluded695peopledead,over2000
injuredanddamagesequalto 40 $ millionat 1964prices.(Chagnonand
Semonin,1966)
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Figure2.6.Windstormsri ksareasinworldmap(http://hum.amu.edu.pl/-zbzw)
Hail consistsof iceparticles,whichfall fromcloudsto reachthe
ground.Largehailhasbeenknowntoresultindeathsbutthemaindamageis
topropertyespeciallystandingcrops.Mosthailproducedbythunderstormsin
whichstrongverticalmotionsarepresent.Thesemotionsgiverisetotowering
cumulonimbusclouds,whichareoftenassociatedwiththunderandlightning.
Mosthailstormsresultfromstrongsurfaceheatingandarewarmwedgeunder
warm.Hailcanalsobea problemat highaltitudein thetropicswhere,for
example,theteacropin Kenyais atrisk.
In theotherhandsomeattemptwillbemadetodistinguishbetween
thewindstormthreatandthesnowstormthreat.
Severewindstorms,frequentlyaccompaniedby heavyram, are
usuallyassociatedwithdeepmidlatitudedepressions.Thegreatestdamageis
oftensustainedin coastalareaswherewind-drivenwavesencroachuponthe
shorelinerodingseadefensesand otherstructures.For examples,in the
winterofthe 1977-1978a combinationof strongwaves,localstormsurges
andhightidescausedan 18 million$ loss alongthe coastof California
(Pappas,1978).
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Thespecialfactorseffectto windstorm.Physicalfactors;TheEI-
Ninoeventis linkedtoextremeweatherconditionsis thePacificbuta notable
reductionin North Atlantic hurricanes.Demographicfactors;such as
increasedpopulationtotalsanddensitiesmeanthatmorepeopleexistin some
high-riskareas. Such as increasedstandardsof livingabouteconomic
factors.
Even m areas normally subject to severewinter weather,
exceptionalsnowstormscan createdisaster.For example,the extreme
snowfallandtorrentialrains in the first twomonthsof 1987overpart of
Georgia,USSR, led to over 300 avalanchesand widespreadflooding.
Approximately150 peoplewere killed with 2700 dwellingscompletely
destroyedandafurther3560 (Giorgidze,1987).
2.4.1.2.Wildfires andTemperatureExtremes
Wildfiresmay be causedby naturalevents,such as lightning
strikes,orbyhumanactions,suchassparksfroma campfire.Mostwildfire
startin comparativelyremoteareasandmaybeconfmedto forestandbrush
land;butothersarean expressionof theincreasingrecreationalandother
pressuresat the interfacebetweenwild land and urban areasand may
eventuallythreatencities.(Fig.2.7)
However,allwildfiresdevelopbecausematerialis sufficientlydryto
burn and prevailingweatherconditionsencouragethe fire to spread.
Unusuallyhot,dryweatheris themaincommonfactor.
Figure 2.7.Wildfireview(http://earth.jsc.nasa.gov/printinfo.cgi)
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Two interdependentfactorfuel and weatherdeterminewildfIres.
Fuelinfluencesboththe intensityof the frreand the rateof spread.The
crescentof southeasternAustraliais themosthazardouswildfrreregionon
earth.Onemajorreasonis thenatureofthefuelin thisarea.MostAustralian
forestsaccumulatea greatdealof fuelon theforestfloor,mainlyfrombark
shedding.(Fig.2.8)
Afterwildfrredisasters,it is usualtoseeincreasedemandsforfrre
banlegislation,althoughthis is unlikelyto be effectiveunlessit can be
properlyenforced.FirebansonspecifIcdaysofhighrisk areoftennecessaIY
butthereis a dangerthatmoregeneralbanswill increasetherisk ofa major
eventduetothecloserelationshipwhichexistbetweenfrreoutbreaksandthe
availabilityof fuel. The recognitionof this relationshiphas led to the
increasinguse of low-intensityfrres to reducefuel accumulation.The
advantagesofprescribedburningundercontrolledconditionslie in reducing
theintensityofwildfrresandloweringthespottingpotentialoffIbrousbarked
trees.
Ofthefrres,whichthreatenlifeandresidentialareas,themajorities
areduetohumanactions.Themainignitionsourcesareprobablyagricultural
fIresandcarelessvisitorswhodiscardcigarettendsorletcampfIresgetoutof
control.Theprincipalthreatexistsin therapidlyexpandingdevelopmentof
forestandgrasslandareasbeyondmajorcities.
The attractionof a rural environment,togetherwith effective
commutingfacilities,hasencouragedtheexpansionoflow-densitysuburbsof
cities,suchasLosAngeles,Sydney.
Forecastingandwarningplayan importantrolein wildfrrehazard
reduction.At appropriatetimesof theyear,frredangeratingsarenormally
issuedasaspecializedmeteorologicalservice(Haines,D.A.1983).
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Figure 2.8. Wildfiresrisksareasin worldmap(http://hum.amu.edu.pl/-zbZWf)
2.4.1.3.Drought Hazards
Droughtis oftenquotedasoneofthemajornaturalhazardsofthe
developingworld.Thisreputationis notwithoutfoundation,theworststorms
maykilla fewhundredsofthousandbutdroughtkilledtensof thousandsin
Indiain 1770andjust fewerthan 10millionin Chinain 1978.(Frampton,
Chaffey,Hardwickand McNaught,1996)Droughtis differentfrom other
climatichazardsandunlikehurricanesor floods,neverdirectlykills people
butpeopledieoftheconsequenthunger.
Droughtmaycauselowercropyieldsbut floodsresultsaremore
serious.Political,socialandeconomicfactorsallhaveamajorparttoplayand
theclimatologicoftheregionis importantfactoramongmany(Fig.2.10).
IIMIR YUKSEK TEKNOWJi EHSTirusO
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Figure2.9.Droughtview(http:jearth.jsc.nasagovjprintinfo.cgi)
Droughtimpactstendto beworstin drierareasfor tworeasons.
Firstly,lowmeanannualrainfallis associatedwithhighvariability.It is the
lackofrainfallreliabilityin theseareas.Secondly,thedurationofdroughtis
greaterin thedrierlands.(Fig.2.9)In thewetterareas,droughtis usually
createdbya rainfalldeficitovera comparativelyshortperiodofperhapsafew
monthsoronegrowingseason.But,in drierareas,droughtendstobuildup
muchmoreslowlyoveranumberofpoorrainfallyears.
Figure2.10.Droughtrisksareasin worldmap(http:jhum.amu.edu.plj-zbz)
In 1975-76droughtovernorthwestEuropelastednolongerthan16
monthswhereasthemorerecentdroughtin theMricanSahararegionwas
createdby persistentlydry conditionsoverat least 16 yearsfrom 1968,
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Figure 2.12.Floodrisksareasinworldmap(http:jhum.amu.edu.plj-zbzwjglobj)
Duringthepastfewdecades,urbancommunitiesin theUS have
progressivelyadopteda regulatoryapproachwherebylandusemanagement
policieshavebeenusedto limit furtherfloodplaindevelopment.Theyalso
notedthatfloodplaindevelopmentpressurescouldbe reducedif, througha
mixedpolicyof landannexation,serviceextensionandzoningby-laws,the
communitymade availablean adequatesupply of flood-freeland for
development.(Burbby,1988)In EnglandandWales,theTownandCountry
planningactssince1947havecontrolledfloodplaindevelopment.Andallover
theworld,differentpracticesandinvestigationdoresearchonfloodplain.
2.4.2.Seismicor GeologicalHazards
Thethreemainseismichazardsare earthquakes,tsunamisand
volcanoes.Bothearthquakesand volcanoesreleaseenormousamountsof
energyin a relativelyshortspaceof time.Theirimpactis oftensudden,and
theycanoccurwithverylittlewarning.
Earthquakesgenerallyoccur more frequentlythan volcanic
eruptions,over3000recorded(5+magnitude)earthquakesoccureachyear,
26
althoughonlyaboutten of theseare likelyto resultin seriousdamageto
propertyandlossoflife.(Frampton,Chaffey,HardwickandMcNaught,1996,)
It is thesurfacemanifestationsofseismichazardsthatclearlyhave
thegreatestimpact,in termsof lossof lifeanddamagetoproperty.If such
consequencesof thesehazardsareto be reducedandminimized,thenan
appropriatel velof managementis necessary.Ultimately,developmentof
accuratepredictiontechniquesforseismicevents,andtheestablishmentofa
rangeof precautionaryproceduresdependon an understandingof the
physicalprocessesthatareresponsiblefortheeruption.It is in theuppermost
layersoftheinterioroftheearththatthecausesofseismicactivityhavetobe
sought.
2.4.2.1.EarthquakeHazards
Earthquakesarethemainseismichazard.Suddenmovementalong
afaultplanewithintheinterioroftheearthis thecauseofmostearthquakes.
Theyaffectat least35 countriesandkill morepeopleperyear,on average,
thananyotherhazard.Oneof theworstgeophysicaldisasterseverrecorded
wastheShensi,Chinaandearthquakein 1556,withover800.000deaths.
Chinaalsosufferedbadlyin theTangshaneventof 1976withup to750.000
deaths.Thehighlossesareduetoa combinationofmountainoustopography,
earthquaker latedgroundfailureandthehighpopulationdensity.(Frampton,
Chaffey,HardwickandMcNaught,1996)
Figure 2.13.Earthquakeview(http:jearth.jsc.nasagovjprintinfo)
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In urbanareasfrreis an importantconsequenceof earthquakes.
Morethan80 Per centof thetotalproperlydamagein the San Francisco
earthquakeof 1906wasduetofrreratherthantogroundshaking.Similarly,
inthe1989event,thefailureofgasandwaterpipesledtofrreswithinthecity.
In 1999earthquake,whichdevastatedAdapazanandGolciik,Turkey,nearly
20.000peopledied.Manywerekilledbecauseit was almostbedtime.In
downtownKocaelihardlya buildingsurvivedthe intensefrresthatstarted
afterthequake.(GeneralDirectorateofDisasterAffairsEarthquakeResearch
Department)
ThereIS an old sayingto the effectthat it is buildings,not
earthquakesthatkill people.Thevastmajorityofearthquakerelateddeaths,
andmostofthefmancialoss,is duetothestructuralcollapseofhousesand
otherbuildings.The impactis directresultof by buildingmaterialsand
methods.All masonrystructuresare at risk in earthquakesbut the most
vulnerablebuildingsareconstructedfromadobeor sun bakedclaybricks.
Manyadobehouseshavethickclayroofs,weighingup to 10tones,whichare
pronetocollapsewhenshaken.Inpartsofearthquake-proneAnatolia,Turkey,
placinglargebouldersontheroofstopreventwindstormdamageincreasesthe
hazard.Mostof thehousesin theMiddleEastandLatinAmericaareof this
type.{Smith,1993)(Fig.2.14)
Figure 2.14.Faultlinesanddistributionofearthquakeepicentersin worldmap
(http://hum.amu.edu.pi/ -zbzw/)
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Earthquakeis causedbysuddenmovementsalongageologicalfault
ill rockscomparativelynear to the earth'ssurface.Most movementsare
precededbytheslowbuild-upof tectonicstrain,whichprogressivelydeforms
thecrystalrocks,and producesstoredelasticenergy.Whenthe imposed
stressesexceedthestrengthof therockit fractures,usuallyalonga lineof
pre-existingweaknessknownas a fault.Thedisplacementof rocksmaybe
eitherverticalor horizontalandis oftenvisibleat thegroundsurfacein the
formof smallfault scarpsor the lateraloffsettingof streamsor roads
respectively.{Smith,1993)
Oneof themostserioushazardsassociatedwithsoftsedimentsis
soilliquefaction.This is the processby whichwater-saturatedsediments
temporarilylosestrength,usuallybecauseofstrongshaking,andbehaveasa
fluid.Lossofbearingstrengthusuallyoccurswhenthesoilliquefiesundera
building.Large deformationscan result within the soil mass causing
structurestosettleandtip.
Thesevereshakingin an earthquakecancausenaturalslopesto
weakenandfailonland.Theresultinglandslides,rockandsnowavalanches
aremajorcontributorsto earthquakedisasters,largelybecauseso many
destructiveearthquakesoccurwithinmountainousareas.Rockfallsarethe
mostcommonearthquake-inducedform of slopefailurebut two leading
causesofdeatharerockavalanchesandrapidsoilflows.
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Figure2.15 ProblemsandSolutionsto buildingin earthquake-proneareas.
(Frampton,Chaffey,HardwickandMcNaught,1996,pp:72)
Avoidanceofhigh-riskearthquakeareasis themostdirectlanduse
adjustment.Themicrozonationof land with the aim of convertingalready
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developedareasto parklandor similaruses,andthepreventionof further
developmentathazardousites,mustbea priority.Sucha policydependson
thepublicavailabilityofinformationabouttheproblem.In themostdesirable
residentialareas, other attributes,such as schools,shops, investment
potential,appearedto be moreimportanto buyersthanuncertainrisks,
especiallyif thepurchaserintendstorelocatein a fewyearstime.
2.4.2.2.TsunamiHazards
Tsunamis themostcharacteristicsecondaryearthquakerelated
hazard.Tsunamis a Japaneseword,tsumeaningportor harborandnami
meaningwaveor sea.. {Smith,1993)Thisderivationis veryappropriatesince
thesemassivewavesinundatelow-lyingcoastalareas.
Mosttsunamisresultfrom tectonicdisplacementof the seabed
associatedwithlarge,shallowfocusearthquakesundertheoceansbut they
canalsobecausedbyexplosionofvolcanicislandsandlargerockfallsinto
confinedbays.Tsunamisposea threatto 22 countriesin thecircum-pacific
regionin recently100years.Over50.000coastalresidentshavelost their
lives.A totalof370tsunamiswereobservedaroundthepacificbetween1900
and1980.(Horikava,andShuto,1983)(Fig.2.17)
Figure 2.16.Tsunamiview(http:jearth.jsc.nasagovjprintinfo.)
Physicaldestructionfromtsunamisoccursthrougha varietyof
mechanisms.Flotationanddragforcescanmovehouseswhilstinundation
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turnsfloatingdebris,suchasboats,vehiclesandtimberintoprojectileswhich
smashintostructures.
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Figure 2.17.Tsunamirisksareasinworldmap(http:jhum.amu.edu.plj-zbzwf)
Strongwavecurrentsundermineharborfoundationsandleadto
thecollapseofbridgesandseawalls.Fireandpollutionoftenresultfromthe
spillageofoilandothertoxicmaterialstoredin portfacilities.
Rezoningflow-lyingcoastal land at risk from tsunamis,in
associationwith structuralstrengtheningof building,can be an effective
defense.For example,Crescentcity, California,was badlydamagedby a
tsunamiafterthe1964Alaskaearthquake.Sincethenthewaterfronthasbeen
redevelopedintoa publicpark and thebeachareahas beenrezonedwith
businesspremisesnow locatedback from the shoreon higherground.
(Preuss,J. 1983)Theneedfor tsunamimitigationto beexplicitlyintegrated
intotheplanningof hazard-pronecoastlinesfor examplevacuationroutes,
canbepreparedandprotected.
2.4.2.3.VolcanoHazards
"Avolcanois a mountainfonnedby theaccumulationferuptedlava
and volcanicash.Thenamescomefrom "Vulcan",romangodof theforge".
(eoch,1995)Thereare about500 activevolcanoesin the world.To be
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prudent,all volcanoes,whichhaveeruptedwithin the last 25000years,
shouldberegardedasat leastpotentiallyactive.In anaverageflftyvolcanoes
erupteveryear.
Figure2.18. Volcanoview((http://earth.jsc.nasagov/printinfo.)
Volcanoesare foundin threetectonicsettings.Firstly,theyare
heavilyconcentratedat the interpolatemargins.About80 Per centof the
world'sactivevolcanoesarelocatedin theseductionszoneswhereonetectonic
plateis thrustand consumedbeneathanother.Manyof theworld'smost
famousvolcanoes,uch as, Fujiyamain Japan, Mayonin thePhilippines,
MountHoodinOregonandMountVesuviusin Italy.(Fig.2.19)
Secondly,rift volcanoesoccurwheretectonicplatesarediverging.
Theyaregenerallyessexplosiveandmoreeffusive,especiallywhentheyoccur
onthedeepoceanfloor.Thirdly,hotspotvolcanoesarelocatedin themiddle
oftectonicplateswherea weaknessallowsmoltenmaterialtopenetratefrom
theearth'sinterior.Forexample,Hawaiianislandsin themiddleofthepacific
plate.
Partlybecauseseismicactivityvariesso much,eruptionsarethe
sourceofmultiplehazards.Worldwidetheyhavebeenresponsibleforkilling,
onaverageof640peopleperyearin thetwentiethcenturythroughto 1982.At
1990values,volcanoeshavecreatedan estimatedtotalof some10billion
dollars,inpropertydamageoverthesameperiod.Mostvolcano-relateddeaths
areassociatedwith explosiveeruptionsinvolvingpyroclasticflows and
tsunami.As with otherenvironmentalhazards,the impactof volcanic
eruptionsdependsheavilyonthelocalpopulationdensity.
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Figure2.19.Volcanoesrisksareasin worldmap((http:jjhum.amu.edu.plj-zbzwf)
Theflanksof volcanoesattractsettlement,especiallyin tropical
areaswherethepotentiallyfertilesoilsarewellwateredandcan supporta
largeagriculturalpopulation.Morethanmostotherhazardousphenomena,
volcanoesalsoprovideresources.Apartfromthefertilityof manyash falls,
theyalsosupplyenergy,buildingmaterialsandenhancedopportunitiesfor
tourism.(Smith,1993)
Landplanninghasan importantroleto playin reducingvolcanic
disasters,bothin termsofrestrictingdevelopmentin hazardousareasandin
thepreparationof emergencyevacuationplans.Land use zoningand the
selectionof safesitesdependon long-rangeforecastsof theprobabilityof
volcanicactivityandtheidentificationofareasofpotentialrisk.
Volcanic-riskmapscanbeprepared,whichshowthepossiblearea
extentof volcanicphenomenain the futureinferredfrom the geological
evidenceof pastevents.Environmentalconditionsat thetimeeruptionwill
alsobe important.The degreeof snowcover,which may be seasonally
dependent,will affectheavalanchehazardwhilstthespeedanddirectionof
thewindwilldeterminetheairbornespreadoftephra.
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2.4.3.MassMovementor GeomorphicHazards
The rapid downslidemovementof surface materialsunder
gravitationalinfluencesrepresentsan importantgroupof environmental
hazards,especiallyin mountainousterrain.Largevolumesofrockmixedwith
earth,water,snoworicethatcanmoveathighvelocityundertheimpetusof
gravityandwatercauseMass MovementHazards.Theycan be classified
dependingonthedominantmaterials.
Themaintypesarerock falls, landslidesand avalanches.These
hazardsare currentlyincreasingworldwideas land pressureforcesnew
developmentson to unstableslopes.Eitherseismicactivityor atmospheric
eventsincludingtorrentialrainfallcantriggermassmovements.Someof the
largestrecordedeventshavebeenearthquake-induced.
Duringtheearly1970s,an averageof nearly600peopleperyear
werekilledbyslopefailuresworldwide,withsome90Percentofthesedeaths
intheregionaroundthePacificbasin.Thiszoneis particularlysusceptibleto
massmovementsbecauseof the combinationsof rock type,steepterrain,
heavytyphoonrainfall,rapidlandusechangeandhighpopulationdensity.
However,it is likelythatmostofthesedeathswouldbeassociatedwithslope
failuresfollowingearthquakes.Economiclossesdueto landslideshavebeen
estimatedatmorethan1$billionperyearin severalcountries.Forexample
intheUSA,theseeconomiclossesthreatenpublicsafetyin morethanhalfthe
states,causing25-50deathsPeryear.(Smith,1993)
2.4.3.l.RockfallandLandslideHazards
Eachof theseeventsis a downslidedisplacementof regolithand
rock.Sucheventspopularlyarecalledlandslides.However,manygeologists
preferthetermmassmovementbecausethesedisplacementsdonotalways
occuronlandbut on theseaflooras well,andmanymoveby creepingor
falling,ratherthansliding.Threetypesarecommonlyrecognizedbasedon
increasingwatercontent:fall;movementsofdebris(mainlyrock)throughthe
air.Slides;downslidemovements(rockandsoil)alongslip surfaces.Flows;
downslopemovementsof debris(fluidizedsoil)as a viscousmass.(eoch,
1995)
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Figure2.20. LandslideandRockfallviews(http:/ / earth.jsc.nasa.gov)
Earthquakesinclude many hazardousrock falls but more
spontaneousslopefailurealsooccurs,especiallyin closelyjointedorweakly
cementedmaterialsonslopessteeperthanabout40o. Thegreatestrockfall
hazardexistswhenjointsandbeddingplanesareinclinedata steepangle,as
inthehighlyfoldedstratigraphycommonin majormountainchainslike the
Himalayas,AndesandRockies.
Landslidesincludebothbedrockandtheoverlyingsoil.Theyare
alwaysassociatedwith disturbanceof the equilibriumrelationship,which
normallyexistbetweenstressand strengthin materialon slopes.The
relationshipbetweenstressandstrengthis determinedbyfactorssuchasthe
heightand steepnessof the slopeand the densityand cohesionof the
materialsontheslope.
Debrisflowstendto be lessdeep-seated,andratherrarer,slope
failuresthanlandslides.The highwatercontentmeansthat the material
movesfasterandfurtherfromtheoriginalsource.Althoughstreamchannels
guidethecourseofdebrisflows,andto thatextentis predictable,thespeed
andrangeofmovementof theseeventsmeanthattheytendto claimmore
livesthanlandslides.
LandslidecontrolIS most effectiveif combinedwith land use
planning.Thereis a needforsucha comprehensivepolicyin mostcountries,
althought estrategyadoptedin Japan is oneofthefewavailablemodels.In
1938nearly130000homesweredestroyedandmorethan500liveswerelost
inlandslides.In 1976theworstyearforlandslidesin thatcountryforabout
twodecadesonly2000homeswerelost and fewerthan 125peopledied.
(Smith,1993)
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2.4.3.2.AvalaDcheHazards
"Aswithslopefailuresin rockandsoil,a snowavalancheresults
fromanunequalcontestbetweenstressandstrengthonanincline".(Schaerer,
1981)Thestrengthofthesnowpackis relatedtoitsdensityandtemperature.
Comparedtoothersolids,snowlayershavetheuniqueabilitytosustainlarge
densitychanges.
Mostsnowloadingon slopesoccursslowly.Themostimportant
triggersofpackfailuretendtobeheavysnowfall,rain,thawor someartificial
increasein dynamicloading,suchasskierstraversingthesurface.Avalanche
frequencyis thus relatedto sloppyangle,with mosteventsoccurringon
intermediateslopegradientsof30-45°.
Likelandslides,aboundingin snowcanbestabilizedonslopebya
varietyoftechniquesbuttheyalsoofferopportunitiesforartificialrelease.The
advantagesof artificialavalanchecreationaretwo-fold:firstly,theycan be
releasedatpre-determinedtimes,whenski runsandhighwaysareclosed,so
thatsnowcanthenbeclearedawaywithminimuminconvenience;secondly,
andmoreimportantly,theaboundingin snowcanbereleasedsafelyasseveral
smallavalanchesratherthanallowingthesnowovertobuildup tobecomea
majorthreat.(Smith,1993)
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Figure2.21.Avalancheview(http:/jearth.jsc.nasagov)
36
Figure2.22. Avalancheriskyarea(http:jhum.amu.edu.plj-zbzwjglobf)
The qualitativerecognitionof sitessusceptibleto multiplemass
movementsis oftenpossible.Suchas,manyavalanchetracksalsofunctionas
landslidegulliesduringthespringandsummer.Streamchannelsarethemost
commonpathsfordebrisflows,whichoccurafterperiodsofheavyrain.
Avalanchezoningemployshistoricaldataof avalancheoccurrence
fortheidentificationofhazardouslocationsandsupplementshisinformation
withterrainmodelsandmodelsof avalanchedynamicsto determinemore
detailedegreesof risk. For certainlocationssomeideaof the long-term
patternof massmovementscan be compiledfromtreesand otherwoody
vegetation,whicharestill standingin thetrackor run outzone,butwhich
havebeenphysicallydamagedbypreviousevents.
Whereavalanchesthreatensettlements,it is necessarytozonethe
areata largermapscaleandadoptrelatedplanningregulations.Thelength
oftherunoutzoneis a criticalfactorheresinceit determineswhetherornota
particularsitewillbereachedbymovingsnow.Thezoningmethodologyis well
establishedin manycountries.(Frutiger,1998.Forexample.TheSwissusea
three-zone,color-codedsystem,asdetailed.Similarplanningregulationshave
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beenadoptedfor communitiesin theRockyMountainsof theUSA. (Mears,
1984)
At the presenttime,the challengesand the opportunitiesfor
reducingthe loss fromnaturalhazardshaveneverbeengreater.Although
mostrisksarepotentiallyavoidable,factorssuchas uncertaintyaboutthe
frequencyandmagnitudeof futureeventsand the centralroleplayedby
humanfailingin all disastersmakethe total eliminationof hazardan
unrealisticgoal.Whatthencan reasonablybe doneand"Howsafeis safe
enough?"Thistoois probablyanimpossiblequestiontoanswer.All weknow
isthatmorecouldbedonetoachievea saferworld.
Althoughonlyinadequatecomparativedisasterdataexist,thebest
availablevidenceis that overall losses are rising, despiteincreased
investmenti hazardmitigationmeasures.The greatesteconomicdamage
occursinthedevelopingcountriesbutthedevelopingcountriesandthepoorer
membersofmostcommunitiesuffertheseverestotalimpact,in termsof
deathsandrelativeconomicloss.In somecasestheseimpactsaresufficiently
severetojeopardizedevelopmentefforts.
Finally,yet muchof the knowledgealreadyexiststo reducethe
damagingimpactsfrom most naturalhazards.What is neededis more
effectiveimplementationf all theexistinghazard-reducingcapabilities.In
otherwords,eithera shift from researchincreasinglyimpliesthe better
"application"of existingknowledgeas well as the "generation"of new
knowledge.Forexample,scientificknowledge,speciallythatwhichrelatesto
uncertainty,mustbeexpressedinwaysthataremoreusefultolocaldecision-
makersandhazardmanagers.Educationand public informationis also
importantheretoensurethattheusercommunitiesbecomebetterskilledat
defIningtheirownneeds.
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Chapter3
NATURAL HAZARD FACTS FOR TURKEY
3.1.Factors,Increasingthe HazardRisks
Turkey's geological, seIsmIC, topographicaland climatic
characteristicsombineto providea settingfor manytypesof disaster.
"1.000.000 houseshavebeendamagedby hazardsin 1Urkeyin thelast 70
'lears.About73percentweredamagedbyearthquakes,22 percentbyfloods,
15 percentby landslides,10 percentby rockfalls and 7 percentby
meteorologicaleventsandsnowavalanches.»(Ministryof PublicWorkand
SettlementGeneralDirectorateof DisasterAffairs,DisasterDataCollection
andAssessmentGroup)
ThreedifferentfactorsincreasethenaturalhazardrisksforTurkey:
Urbanareaproblems,landuseproblemsandGecekonduproblems.
3.1.1.UrbanAreaProblemsandVulnerability
As urbanareasgrowin populationtheytendto spreadout into
formerlyrural areas.Land use followsa predictablepattemin expanding
cities:thefIrstuseof landis agricultural;housesappearalongtheedgesof
fieldandroads.Thenresidentialusepredominates,fmallymanyresidences
becomeworkshops,andfactoriesarebuiltin theneighborhood.Urbanization
andindustrialgrowthexactsa severeenvironmentalprice,increasingthe
demandfor undergroundwaterwhile increasingthe risk of disastrous
pollutionof the aquiferbecauseof the degradationof the surrounding
watershed.
Risingurbanpopulationsandhousingshortageforcedlow-income
groupsintoillegaland unplannedzonesand shantytownsin metropolitan
areas.
Turkishurban areasare vulnerableto a rangeof hazards,but
disaster-elatedinvestmentsand donor attentionhave largely been
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concentratedon technicalmeasuresaimedat the studyof earthquakes.
Similarly,governmentpolicieshavetendedtobelimitedtolanduserulesand
constructionregulationsthatareoftenignoredmostat risk andwhoneedto
usethemthemost.
AlthoughthelargestdangerfacingTurkishurbanareasis natural
hazardssuchas earthquakesandlandslides,numerousotherhazardsexist.
Improperhandlingof solid wastescausesexplosivemethanebuilt-up
endangersthephysicalenvironment,reducespropertyvaluesanddestroysthe
scenicandtourismvaluesofhighlyvisitedareas.
. InTurkishurbanareaswherepeople,buildings,infrastructureand
socio-economica tivitiesare highlyconcentrated,naturaland man-made
hazardscanproducegreaterphysicaldamageandcasualtiesthanwouldtake
placeif thepeopleandactivitiesweredispersed.Densesettlementinterrupts
naturalregenerativeprocessesanddestroysprotectivegreeneryandground
cover:ultimately the environmentIS degraded,usually severely.
Environmentaldegradationi creasesdisastervulnerability,andeverydisaster
hasanadditionalnegativenvironmentalimpact.
In spiteof thegovernments'effortsto improvelivingconditionsin
thenation'sintermediatesizecities,mostoftheurbanpopulationhasoptedto
livein largecitieswheretheseproblemsaremoresevere.Thepercentageof
urbanpopulationlivingin citiesof 100.000or morehas climbedfrom45
percentinthe1960sto67percentin 1990.
TurkishLegislationrelatedwithlowervulnerabilitiesandpollution
inurbanareasarenotsufficientin theunregulatedsettlementtheirunsafe
buildingson unsafe land. Often these settlementsurroundindustrial
facilitiesplannedfor and constructedon openland with no residential
neighbors.To encourageindustrialdevelopmentandassociatedemployment
opportunities,pollutioncontrolswerenotadequatelyappliedin thepast,and
penaltiesfornon-complianceweresmall.(Orhon,1991)Thiscombinationof
theincreasedphysicalvulnerabilitiesofurbansettlementsandenvironmental
degradationincreasesurbandisasteriskssubstantially.
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3.1.2.Land Use Problems
Turkey'slandsunaceareais 77.8millionhectares.Thecountryis
dividedintosevengeographicalregionsthatshowconsiderablevariationsin
geographyandclimate.A largeportionofthecountryis mountainous,except
theCentralAnatolianplateauandthecoastalvalleys.Althoughsomeareas
receiveheavyrainfall,suchastheBlackSeacoastalregion,thecountry,asa
whole,belongsin thesemiaridzoneofourplanet.
Thereare officialland classificationsill Turkeydesignatingthe
properuseforeverypieceoflandaccordingtoits qualities.Landis classified
intoeightgroupsaccordingto thenatureof its topsoil,its slopeandother
properties.Landtypes1-2-3-4arereservedfor agriculture.Types5-6-7are
suitablefor forestryandpasture.In between,thereis type4, whichmayor
maynotbeusedasagriculturalland,dependingontheclimateandthesocio-
economicconditionsof the area. It is best to use this typeof land by
alternatingcropsandplantsevery10to20years.Type8 designateslandnot
suitableforanyproductiveusebuthastobeplantedin ordertopreventfloods
andavalanches.
Table 3.1. Land Use ClassificationsAccordingto Land Types in Turkey
(http://www.temaorg.tr)
LandUse
The table indicatesthat 60.1 percentof Turkey'sland areais
suitableforuseasforestsandpastures.In reality,however,26percentofthe
country'slandareais coveredbyforest,withlessthanhalfofit in productive
use.Table3.2showsdistributionoflandaccordingtoactualusage.
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Maquiscover3 millionhectaresoftheactual20.2millionhectares
offorestarea.Officialstatisticsshowthatthereis a significantamountof
illegaltimbering.Theneedyvillageror thegreedydeveloperalsoplaystheir
partin acceleratingdeforestation.Furthermore,only%10 of forestareais
productiveandtherestis degraded.
Table:3.2. Land Use ClassificationsAccordingto Land types in Turkey
(http://www.tema.org.tr)
Land Use Million Hectares Percentage(%)
MeadowsandPastures
Forests
Non-agriculturalUse
TOTAL
21.7
20.2
8.3
77.8 100
Pasturelandshavesufferedtheir shareof degradation.In 1938,
pasturelandswereanestimated41millionhectares.In 1980,theyweredown
to21.7 millionhectares.Therehadbeenno newlegislationon pastureuse
since1858.Thelawregulatestheuseof state-ownedgrasslandsby setting
limitsonthenumberof livestockthatcanbeallowedto feedfroma certain
amountofland.Agriculturalfieldsconstitute26.5millionhectares,butonly
6.4percentofthetotalareais classifiedasprimarylands.Theseprimelands
areusuallyallocatedforindustry,mining,slumsettlements,roadsetc.(TEMA,
1999)
3.1.3.GecekonduProblems
Gecekondusarenumerousin Turkey'slargerurbanareas,which
areacopingdeviceofthelessaffluentanda responsetotherisinglandprices
thatoftenaccompanywith rapidurbanization,placinglegalbuildablelots
outsideof thereachof manyfamilies.Such spontaneousettlementsare
fou!ldin developingcountriesworld-wide,andthewordsto describethem
42
havebecomefamiliar:"busters"in India,"casbah"in Algeria,"macambo"in
Argentina,"rancho"in Panama,"favela"in Brazil,"gourbeville"in Tunusia,
and"bidonville"in Morocco.(Parker,Kreimer1995)Theyareinsufficientand
inefficientpoliciesfor providingland,affordablehousing,infrastructureand
servicesinthecities.
Turkeybegantourbanizerapidlybetween1945and1950,afterthe
emergenceof multi-partypoliticalsystemandmechanizationi agricultural
productionas a resultof "MarshallAid"(USA).Themovetobigcitiesin the
westernpartofthecountrywasnotaccompaniedbyjobcreation.(Tab.3.3)
All gecekondussharecertaincharacteristics.Usuallytheyarebuilt
onsomebodyelse'slandor onpubliclandswithouttheowner'spermission,
andtheyareconstructedwithoutregardto buildingpermit.And theareas
wheretheyarefoundareeitherincompatiblewithresidentialuse,or it is a
violationofcitydevelopmentplansandotherlanduseregulations.
Sincea traditionalGecekonduis builtin a hurrywithsubstandard
materials,thestructureis weakandvulnerable.Recently,however,moretime
andmoneyhas been put into their construction,and thereare even
Gecekonduapartmenthouses.In theearlyyearsofGecekondudevelopment,
thehomeswerebuiltwitha flexiblefloorplansofamiliescouldexpandthem
asneededin responsetochangein familysize.
Table 3.3.Numberof Gecekondusandtheirpopulations(Kelel1,1990,p.p.:369)
Years
G cekonduI habitant% Of Urban
Population
--_._--1955 500002500004.7
1960
24000012 016.4
1965
43 15 22 9
70
60 3 3 6
----
1980 115 57 000 1
1990
7 8 3
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Most"gecekondus"areconcentratedin threemajorcities:Istanbul,
Ankara,andIzmir.In 1968,about30percentwereinAnkara,19percentwere
inIstanbul,and12percentwerein Izmir.(Tab.3.4)Theremaining39percent
werescatteredthroughAdana,Bursa,Zonguldak,Gaziantep,Hatay,Kocaeli,
Diyarbakir,Konya,Urfa, Eskisehir,Balikesirand 40 othercities.Between
1955and 1990,gecekondubuildingincreasedfrom50.000to 1.750.000
nationally,andtheirpopulationgrewfromabout250.000toalmost9 million.
In theoverallurbanpopulation,gecekonduinhabitantsincreasedfrom4.7
percentto33.9percent,approximatelysevenfold.Eighty-ninepercentis now
concentratedin themoreurbanizedand economicallydevelopedMarmara,
CentralAnatolia,Mediterranean,andAegeanregions.(Keles,1990)
Table 3.4.GecekondubytheYearofConstruction(Stateplanningorganizationf
TurkishRepublic",sPa, 1991,p:113)
1950-1959
-1960-1969
1970-1979-.........--- --..-----~--
1980..1987
Gecekondusare denselyclusteredin unplannedarea usmg
substandardmaterials,withnoconsiderationoftheirvulnerabilitytonatural
andotherdisasters.Theyareoftenlocatedon landthatis alreadydisaster
prone;subjectoflashflooding,landslides,anderosionorotherwiseunsuited
todevelopment.Sincetheyproceedwithoutpermits,the buildersare not
forcedto conformto basic engineeringand architecturalrequirementsor
safetycodes.
In 1968,theformerMinistryof ReconstructionandResettlement
sUIveyedtheinformalneighborhoodsto determineareasandstructuresto
improveor eliminate.Outof 337.777Gecekondus, 34.092werewithinthe
223 areasslatedfor elimination,eitherbecausetheywerein seismological
high-riskzonesor becauseof othergeological/structuralconditions.The
remaining90percentweremarkedforimprovement.(Sevgi,1988)
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3.2.NaturalHazardswithin the Frame of Turkey
Turkeyhasbignatumlhazardproblemslikeusuallyin otherdeveloping
countries.All overtheworld,developmentplannersareconfrontedwith rapidly
growing,politicallypowerfulGecekonducommunities.Turkish urban areas
arevulnerableto a rangeof hazards,but disaster-relatedinvestmentsand
donorattentionhavelargelybeenconcentratedon technicalmeasuresaimed
atthestudyof earthquakes.Similarly,governmentpolicieshavetendedto be
limitedto land use rules and constructionregulations,which are often,
ignoredbythosegroupsmostat risk andwhoneedtouse themthemost.
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Figure 3.1.PopulationDistributionin Turkey(Parker,Ronald,Kreimmer,A. and
Munasinghe,M. 2000,p.p.:12)
Thegrowthof urban Gecekonduareasmirrorsthegrowthof cities.
Thesteadyincreasein Turkey'surban populationhas beenbalancedby a
similareductionin the rural areasas people,attractedby thelure of higher
pay,betterjobs and improvedservices.As a resultof this demographicshift,
thecitiesareplayinga moreimportantrole in theeconomicand sociallife of
furkey.(Parker,Kreimer1995)
The pace of urban industrializationhas not matchedthis rapid
growthin urban population.The speedof industrial developmentand the
failureof the governmento anticipatedemographicchangehave allowed
dangerousandpollutingindustrialcomplexesto appearin denselypopulated
areas.
Equallywonisome,theunceasingmigrationto thecitiesandthe
limitedpurchasingpowerofnewlyurbanresidentshasproducedwidespread
overcrowdingandillegalGecekondusettlementshatemployhazardousareas
subjecttoa deadlycombinationofenvironmentalcorruptionandbothnatural
andtechnologicalhazards.
3.2.1.EarthquakeRisks in Turkey
EarthquakestrikeTurkeywithshortinteIValsduetothecombined
activitiesof the NorthAnatolianFault, the East AnatolianFault and the
WesternTurkeyGrabencomplex.Duringthis century,theyhavecausedat
least122eventsthatproducedsignificantdamagesuchasthelossofhuman
lifeandhousingstock.Of these,only26 havebeenwithoutfatalities.Until
1999theyarecreditedwith76.669knowndeathsanddestructionofathirdof
amillionhouses,not includingnon-fatalinjuriesandreparabledamageto
buildings.(Tab.3.5)
Thedamagerecordedbytheseindividualearthquakesrangesfrom
afewhousesdamagedtoover74.000housesdestroyed.Some45eventshave
eachdestroyedmorethan 1.000house.In 1999,in AdapazanandGo1ciik,
approximately20.000peoplediedbecauseoftheearthquakeandaneconomic
lossof$4 billioncaused.Turkeyis a countryundera substantialrisk of
earthquake.Statisticaldataregardingthisfactindicatethat;
• 98%ofthepopulation,
• 91%oftheland,
• 98%oftheindustry,and
• 92%ofthedams
arelocatedin seismicregiOns.(GeneralDirectorateof DisasterAffairs
EarthquakeR searchDepartment)
The earthquakes,occurringbetweenthe years 1925and 1998,
resultedinnearlydeathof51,000deathsandlossof350,000dwellingunits
(collapsedordamagedbeyondrepair).
Since1992,five major earthquakestrokepopulatedareasin
Turkey.Theseare 1992ErzincanEarthquake,1995DinarEarthquakeand
mostrecently1998Ceyhan(Adana)Earthquake,17thAugust1999Adapazan
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and12th December1999Bolu- Diizceearthquakes.Erzincanis locatedin
easternTurkeyandits populationis around75,000.Dinaris a smalltown,
locatedin thesouthwesternAnatoliaandhasa populationof35,000.Adana
andCeyhanarelocatedin thesouthernTurkeyandbothcitiesaredensely
populated.
ThepopulationofAdanais about1,200,000andthatofCeyhani~
above100,000,andthepopulationof Adapazanis 750.000peoplelivedin
thereAll fiveearthquakescauseddevastatingdamageon thestructuresand
gaveriseto a considerabledeathtoll. At least,on August17, 1999an
earthquakemeasuring7.4ontheRichterscaledevastatedtheMarmararegion
ofTurkey.Over15,000liveshavebeenlostandthereis extensivedamageto
Turkey'sindustrialheartland.
Reviewingthe compositemapping of Turkey for potential
earthquakelossesthat has beencarriedout by severalauthors,Coburn
highlightsthat followingestimates.In the city of Istanbul,within 30
kilometersof the citycenter,1.1millionpeopleareat risk of beingmade
homeless,and 40.000peopleoccupybuildingsthat couldcollapsein the
maximumexpectedearthquake.The city of Izmir has 90.000potential
casualties,thehighestof anycityin Turkey,andmorethanhalf a million
potentialhomeless.Togetherwith nearbysmallertowns,the total urban
potentialhomelessis around990.000and urbanpotentialcasualtiesare
around80.000.
A fairlycoarseanalysisof thelocationofpopulationsmostat risk
canbeusedto defmepriorityareasthatcanbe examined,in moredetail.
Existinginformationcan be usedfor compositemappingto comparethe
relativepotentialrisk of differentareas.Severalauthorshavecarriedout
compositemappingof Turkeyfor potentialearthquakelosses.Composite
mappinginvolveslocatingareasof seismichazard,togetherwithpopulation
distributionsandmappingofprevailingbuildingtypestoidentifyareasofhigh
hazardrisk,largepopulationandvulnerablebuildingtypes.A lessprecisebut
moreusefulhazardmappingis compilationof themaximumintensitiesever
experiencedatsitesacrossTurkey.These,togetherwithseismicandtectonic
informationhavebeenusedto compiletheofficialearthquake-zoningmap,
whichdividesthecountryintofivezones,basedon themaximumintensity
likelytobeexperiencedin eachzoneofTurkey.
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Table3.5. HistoricalBackgroundtheMajorearthquakes(+5.9Mg)in Turkey(General
DirectorateofDisasterAffairsEarthquakeResearchDepartment)
Althoughthe earthquake-zoningmap has deficiencies(currently
beingaddressedin aforthcomingrevision)theboardzoningcriteriausedinits
compilationareeasilyappliedto compositerisk mapping.Thefactthatthis
mapusesintensity,as its measureof earthquakeseverity,is usefulbecause
intensityis calibratedusing very approximatemeasuresof building
performanceandcanthereforebeusedtoestimategenerallevelsofdamagein
futurevents.Thefivezonesof theearthquake-zoningmapcanthereforebe
assumedtoberelatedtobuildingdestructionasdefmedin (seetable3.6)
Therearesignificantdifferencesin theearthquakenumbersamong
themajortectonicprovincesthat implyperiodicityof seismicactivity.As
comparedseismicactivitywitheachregion,it canberealizedthattheseismic
activitywithintheAegeanGrabensystemandon theHellenic-Cyprusarc is
higherthantheotherregions.Letus brieflyexplainwhatis therelationship
betweenthisseismicactivityandplatetectonicofTurkey.TheArabianplate
collidedwiththe Eurasianplatealongthe Bitlis-ZagrosBeltduringupper
MioceneowingtoopeningofRedSeaatthesouth.
Figure 3.2. EarthquakePointsofTurkey(Mg. +5.0)(GeneralDirectorateofDisaster
AffairsEarthquakeR searchDepartment) (
Mtercollision,NNEmotionof theArabianplatewassloweddown
withrespectto Mricanplate.Dueto continuingmovementof theArabian
plate,AnatolianBlockbeganto escapewestwardalongtheNorthandEast
Anatolianfaultto thefarthernorthof thecollisionfront.As a resultof this
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collisiontheNeotectonicperiodhasbeeninitiated.. Ontheotherhand,Mrican
platehassubductedundertheEurasianplatealongtheHellenic-CyprusArc.
SouthwestTurkeyhas beenunderinteractionof this complexplatemotion
thatcausedsome E-W trendingblocks boundedby obliquenormal
faults.(www.deprem.gov.tr.)
Table:3.6.PopulationofBuildingdamageforBuildingType(Sezer,1988)
% of BuildingdamageforBuildingType
EarthquakeZone 10 D3 (D5) D3 (D5) D3 (D5)
TypeATypeBTypeC
FirstDegree
>IX90%(50%)60%(5 )5(1%)
SecondDegree
VIII71 -)
ThirdDegree
VI5 1 )-)1
FourthDegree
5% (- 1%(-)
Dang r-fr Zon <V
(-)(-) (-)
DefinitionsfromMSKIntensityScale:
D3: % ofbuildingswithdamagedegree3 andabove,i.e.,Heavily
Damaged
Uninhabitable,destroyed
D5: % ofbuildingswithdamagedegree5, i.e.,totalcollapse.
Classificationof BuildingTypes:
TypeA: Buildingsmadeof brokenstones,housesmadeof sun-
dried,
Brick,adobehouses
TypeB: Ordinarybrickhouses,buildingsmadeoflargeblocksand
panels,framestructures,buildingsmadeofnaturalcutstone.
Type C: Framebuildingswith reinforcedconcrete,well-designed
wooden
Houses.
N.B.buildingserectedwithoutearthquake-proofingmeasures.
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Figure 3.3. EarthquakeZoningMap (GeneralDirectorateof DisasterAffairs
EarthquakeR searchDepartment)
3.2.2.AvalancheRisks in Turkey
Avalancheis defmedasthesuddenreleaseoftheaccumulatedand
mostofthetimelayeredsnowmasslocatedontheleesideofthewindswept
peaksandatbarrenandsteepslopesofthevalleysdownwardundertheeffect
ofgravityand intemalforces.In mountainousregionsthis may happen
togetherwitha destructivewindhavinga velocityreaching300kIn/hr,which
isthespeedof thewindcausedby avalanche.Sincetheeffectsof intemal
triggeravalancheandextemalforces,its dangerincreasescontinuouslywith
theaccumulationof snowandreachingits climaxas thesnowmeltseason
begins.
The heavysnowfallduring winter posesthe hazardof snow
avalanches,whichmayoccurin themountainousregionsofTurkey,andmost
ofthetimein eastemAnatolia.(Fig.3.4) Thepresentstatistic'srevealthatin
themountainouspartsof Anatolia,snowavalanchescauseddeathof 805
peopleduringtheperiodof 1960to 1997withan averageof21 peoplein a
yearandthepropertylosscanhardlybeestimated.But,duringthewinterof
1992anextraordinarysituationwasobserved,because284peoplediedin
threeloosesnowavalanches,whichtookplaceatthesameregion.Alsoin the
mountainousareaof thewestempartof theBlackSeaRegionofTurkey,in
51
December1992,ablizzardwith heavysnowfallcausedroof collapsesand
majoravalancheventswhereby16peoplewerekilledand2 injured.
Table3.7. Majoravalanchesin Turkeyrecent50 years(GeneralDirectorateof
DisasterAffairsEarthquakeResearchDepartment)
Thenumberofliveslostin avalanchesduringtheperiodof 1950-91
is415,in thewinterof 1991-1992it is 328,in thewinterof 1992-1993it is
135.In thewinterof 1993-1994it is 26,in thewinterof 1994-1995it is 7, in
thewinterof 1995-1996it is 8, in the1996-1997it is 10,in the1997-1998it
is12,inthe1998-1999it is 10,andthe2000winterit was12.It meansthat,
avalanchesareimportantnaturalhazardtypesin Turkey(especiallyfore~st
AnatoliaTurkey)(Tab.3.7)
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Figure 3.4. AvalancheAreasin Turkey(GeneralDirectorateof DisasterAffairs
AvalancheR searchDepartment)
3.2.3.Landslideand Rock Fall Risks in Turkey
Landslidesandrockfallsaretheotherimportantrisks.Especially,
BlackSearegionis verydangerouszonebecauseoftheslope,landstructure
andgeology.Lithology,soil androck structure,geomorphologic,hydrologic
andclimatologicfeaturesareimportantfactorsthatcanaffectslopestability.
Triggeringfactorsincludeearthquakevibrations,removalof lateralsupport,
extemalloading,changesinwatercontentandweathering.
Lotsof landslidehazardsareseenovertheAnatolia,especiallyin
theBlackSea regionand in the middleAnatoliaregion.Kars, Trabzon,
Bayburt,Rize,Sinop,Kastamonu,Zonguldak,BartIn,Karabiik(Yenice),Bursa
(inegol),Kiitahya(Emek),Bahkesir(Smdrrgl),Antalya(Ka~),Bingol,Mu~,
Malatya,Tunceli,Bitlisareveryriskycitiesaboutlandslideproblems.(Fig.
3.5)
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Figure3.5. LandslideAreasin Turkey(GeneralDirectorateof DisasterAffairs
LandslideareasResearchDepartment)
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Figure3.6. Rock fall areasin Turkey(GeneralDirectorateof DisasterAffairs
LandslideareasResearchDepartment)
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Table3.8. MajorLandslideOccurrence,in Turkey(Ministryof PublicWorkand
Settlement,GeneralDirectorateof DisasterAffairs,DisasterDataCollectionand
AssessmentGroup.)
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Therockfall hazardsareseenin differentcityofTurkeysuchas;Manisa,
Isparta,Kiitahya, Karaman, KapadokyaZones (Aksaray,Nev~ehirand
Kayseri),Tokat,Amasya,Erzincan,Giresun,Erzurum,HatayandKars.The
moststronglydamageofrockfallin Turkeywasseenon23-24June 1988in
Van-Catak.Therefore300peoplediedand1200peoplewereinjured.(Fig.3.6)
Table3.9. Majorrock fall in Turkey(Ministryof PublicWorkand SettlementGeneral
DirectorateofDisasterAffairs)
Akcukur
File
No
~gde Bor
AgJI
- Konya Pasabagi - --
Kayseri Dilciler a.dilcJ rockfaU
Biffis- Mutki - -Ucadim ------ - rOCkfall·'
Burdur--. - Bueak - -AVdanCii{--- -- - rockfall
KOF)ya~
Kayseri
Nev~ehir Urgup Sahinefel1di
ArtVin EsenJ<aya
Van Ba§kale-- BOIe--k=-"l-:-j-
GOmO§han Kelklt
Malatya--:-r:5O§an~
Karaman MerKez
A§~le' •
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3.2.4.FloodRisk. in Turkey
TurkeyIS a countrywherethereare considerablegeographical,
hydrologicalnd topographicalvariationsamongwatersheds.Most of the
Turkishstreamsperlormperiodiccharacteristics.As a result of these
fluctuationsin flowregime,droughtsandfloodsmayoccurrandomlyonand
arounda specifiedriver.Increasein populationin a geometrictrendleadsto
thepronouncedimpactsofeitherdroughtsorfloods.
The inventoryof floods,whichoccurredin Turkeybetween1955
and1995,aregivenin table3.8.
PrecipitationregimeofTurkeyshowsgreatvariationswithrespect
togeographicalregions.Basedon the averageof long-termrecords,the
minimumandmaximumannualprecipitationshavebeenobservedas 63.3
mminHimetdede(amiddleAnatoliantown)in 1933and4043.3mmin Rize,
whichislocatedontheEasternBlackSeacoast,in 1931,respectively.
Themeanannualrainfallin Turkeyis approximately650mm.And
theirdistributionsaccordingtothegeographicaldistrictsareasfollows:750.7
mmintheMediterraneanregion,611.2mmin easternAnatolia.388.8mmin
CentralAnatolia,816.5mm in the Black sea region,640.6mm in the
Marmaraegion,672.2mmin theAegeanregion,and609.8mmin South
easternAnatolia.As can be seenfromthesevalues,the BlackSearegion
receivesthehighestprecipitationwithconsiderablyhighrainfallintensityand
runoffcoefficientsdueto verysteephillyformations.Thatis why,themajor
flashfloodsareobservedin theBlackSearegion.Althoughforestsdensely
coverthisregion,thebasinshavegenerallysteepslopes,whichincreasethe
traveltimeoffloodwaves.Mostofthesettlementsarelocatedalongtherivers
partlyonthefloodplains,becauseofthelackofsuitableconstructionsitesat
thehillyformations.Anotherproblemis theconsiderableandslides,especially
intheEasternBlack Sea regionthat createsseriousfoundationstability
problemsifbuildingsareconstructedonhillsidesandcausestransportationof
considerableamountofcoarsematerial.(Yanmaz,Usul,1999)
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Table 3.10.Majorfloodsin turkeybetween1955and 1990(BozlrurtandKulga, 1993
pp.495-505
3.3.NaturalHazardswithin the Frameof Izmir Built Up Zone
Izmirsurvivedasa bigcitythroughouti shistoryof5000yearsand
has beenfrequentlyrenovatedundergeopoliticalandgeologicalinfluences.
Izmirhasbeengreatlyaffectedbysomedisastersuchasearthquakes,ftres,
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epidemicsand etc. Thus many edificesthat would reflecthistorical
backgroundof thecitydid notsurviveuntil todayandpresentremainsare
generallyfewandknownonlybyexpertsandtheneighboringpeople.(Towards
Agenda21in Izmir,1998)
Izmirformsaninterestingsituationin termsofland-useandurban
physicalstructure.Most of the urban areais situatedon the arableor
agriculturall nd.Indeedtheresidentialareais foundonthesouthernedgeof
theMenemendeltaicplain,theBornovaplainandonpiedmontof Inciralti-
Narlidere-Giizelbahc;e.The Gecekonduand public social housing
developmentsare built on the land composedof andesiticmass.(Towards
Agenda21in Izmir,1998)
Populationincreasesandits developmentpressuresonruralareas
areinevitableproblemsfor Izmir.Urbanhousingsupplycouldnotmeetthe
demand,thehousingpoliciescouldnotbeintegratedwiththatofurbanland
andthehousingsubsidiescouldnothelptoservelow-incomegroups.
NaturalenvironmentalfeaturesofIzmirincreaseitsnaturalhazard
risks.Izmirhas sloppytopographythatsurroundsthe cityshape.Further)
more,soilgeologyis unsuitablefor to settledownin builtup area.On the
otherhandnaturalhazardrisksincreasebecauseofthespreadof theillegal
urbansettlementsandbecauseofthefeeblebuildingtypes.
3.3.1.Topographicand Geologic Coadition in Built up Zone
Urban land use patternin and aroundIzmir is continuously
changingattheexpenseofagriculturallandandnaturalenvironment.Fertile
irritableandis changinginto settlementareasor expressroads,factories;
storagehouses.Someveryspecifictypesof agriculturalproductssuchas;
artichokes,sultanagrapes,olivesandtangerinesarenowinhabitedandlost
fromproductionpointofview.
All thesearetheresultsofuncontrolledurbanizationandplanning
practicesunderminingthe ecologicaland agriculturalobjectivesunderthe
pressureofuncontrollablegrowthofthecity.
Becauseof this typeof landuse,concretecoveredsurfacesaffect
theclimate,waterandair pollutantsdegradethesoil propertiesand even
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sometimesthesoil it is usedas a rawmaterialin industrialproductionand
usedout.
Underall thesepressuresoil structuresareaffectedbadly,slope
stabilityandslidingpropertiesarechangingandresistanceofthesoilagainst
suchpressuresarediminishing.Thiscausesloweringofthesoilclassesand
takesawaythe withstandingcapacityof the soil againstenvironmental
pressures.Continuingdeforestationand treecuttingleft openthe soils to
severerosion.The severefloodthat occurredon 4th Nov. 1995at the
outskirtsofYamanlarMountainandtheflowofsoilmaterialtogetherwithit,
isanindicationofthis.
3.3.2.EarthquakeRisks in Izmu BuUt-upZone
Izmiris oneof theseismicallyactivepartsof theAegeanPlate.It
showsaverycomplex,active,movieandrapidlychangingtectonicpatterndue
totherelativemotionsof surroundingtectonicplates.Accordingto historical
records,earthquakeshavebeenthemostdamagingnaturaldisastersthat
haveaffectedtheIzmirbuiltuparea.
There have been at least 20 disastrousearthquakeswith
magnitudesgreaterthan six reported.For example,it is documentedthat
historicalcitiesin andaroundIzmirweredestroyedin AD. 17,47, 105and
178.(SemiannualreportofRadiusProjectAugust1998)
In thelastcentwythreedamagingearthquakesoccurredin Izmir
anditssurroundings:1928Torbali,1949Karaburunand 1992Seferihisar
earthquakesmostlyaffectedthesouthernpartof Izmir.Izmirbuiltup zone
belongsto the flIst-degreehazardzonein the officialEarthquakeHazard
RationalizationMapofTurkey.
TheAegeanRegionis oneof therapidlymovingand seismically
activepartsoftheAlphine-HimalayanMountainBelt.Severalscientistshave
investigatedhecomplexityof theregionsincethebeginningof this centwy
andstagedebatesonvariousseismic-tectonicmodels.Eventhoughoneor
moreofthesemechanismsmaybeactivein theAegeanRegion,it is stilltoo
complextoidentifythekinematicspropertiesanddynamiccharacteristicsof
thepresentdeformation.(Av~, 1997)
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TheIzmirareatakesplaceat thewestpartof theGedizGraben
systemandcontainsseveralmorphologicallyprominentactivenormalfaults
with approximatelyeast-weststrike. Moreover,the NE-SW and NW-SE
trendingfaults,whosekinematicscharacteristicsdifferentiateformnorthto
south,takemajorrolesonthetectonicregimeoftheregion.
Eventhoughthereis no evidenceon theactivefaultsthatcould
createa highearthquakeactivityexceptGedizGraben,bothhistoricaland
instrumentalseismicactivityis ratherdensebetweenKaraburun-Chios,Izmir
Bay-LesbosandDoganbey-Samosaxes.(Selvitopu,1999)
Table3.11. M~orearthquakesin Izmir (GeneralDirectorateof DisasterAffairs
EarthquakeR searchDepartment)
No
1
2
3 liffijr-
8
A very importantproject,which is namedas RADIUS (Risk
AssessmentToolsforDiagnosisofUrbanAreasAgainstseismicDisasters),will
be explainedshortlyaboutearthquakerisk of Izmir in this section.This
projects udywascontinuedbetween1998and2000,andtheknowledge,
whichwasproducedin RADIUS project,was used in this thesis,with
permissionoftheprojectgroup.
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Figure 3.7.MajorFault Linesoflzmir (RadiusProjectGroup 1999)
RADIUS Project
IDNDR(TenYearsofNationalNaturalHazardDecrease)Secretariat
aimsto promoteworldwideactivitiesfor reductionof seismicdisastersin
selected9 Metropolitanareasin developingcountries.It would develop
commonmethodologiesfor seismicrisk assessmentof the urbanareasin
ordertoraisepublicawarenessandprovidedirectionsfordisastermitigation.
Onbehalfof the Izmir Municipality,the studiesperformedby Bogazici
UniversitywouldbethedatabasefortheRADIUSproject.(http://www.lzmir-
bld.gov.trjeski/Izmirdeprem)(Fig.3.8)
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Figure3.8. Fault Linesof IzmirMetropolitanArea(MetropolitanMunicipality)
In thecontextof theRadiusprojectat thebeginning,thedetailed
studieswereperformedforearthquakerisk areasofall thebuiltup areasin
Izmir.ThebuildingstIuctureswerecontrolledas oneby oneandresearch
grouprepareda riskmapofIzmir.Themainaimwastoformanearthquake
scenarioandwouldbesearchedwhatbuildingfeaturesreacted.
MtercompletionoftheRADIUSProject,an"earthquakehazardand
damagescenario"has preparedby takinginto considerationall the data,
whichwouldbe assessedby commissions.Accordingto reports;the first
ingredientof such scenarioswas the assessmentof the hazards,usually
portrayedin termsof micro-zonationmaps.The vulnerabilitiesand the
damagestatisticsof lives, stIuctures,systemsand the socio- economic
structureconstitutethesecondingredient.
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ipre 3.9. Prediction of economicdamagein Izmir (http://www.Izmir-
bId.gov.tr/eski/Izmirdeprem)
Figure 3.10. Prediction
bId.gov.tr/eski/Izmirdeprem)
of death in Izmir (http://www.Izmir-
Twoessentialrequirementsfor the mitigationof the earthquake
hazardsin Izmirwereas follows;takingprecautionsnot to increasethe
presentearthquakerisk duetonewconstructions,andtakingprecautionsin
ordertodecreasetheearthquakerisk.(Selvitopu,1999)
Izmirhasprovento be theinitiatorof earthquakeresearchas in
othersubjectsin Turkey,by signinga studythatwill bean examplefor the
country.All theinformationanddocumentationdealingwiththesubjectwill
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havebeenobtainedafterthecompletionof theEarthquakeMasterplanand
scenariostudies.Followingthis, coordinationbetweeninstitutionswill be
providedin theimplementationprocess,whichis themostimportantphaseof
thestudy;thusthecontinuityofthescenariowillberealized.
3.3.3.Flood Risks in Izmir Built up Zone
Flashfloodsassociatedwithintenserainstormhaveoccurredmany
timesin theAegeanandMediterraneancoastsofTurkeyin thepast,andthe
magnitudeofthesetypesofintensestormshasrisenin recentyears.
A groupofrainstormswepthroughtheAegeanandMediterranean
coastofTurkeyduring3rd-5th November1995 and ledto devastatingflash
floods.SettlementsalongtheAegeancoastsufferedthegreatestdamagefrom
theflood.Thefloodassociatedwiththeheavyrainsclaimedthelivesof 67
peopleandcausedmorethan50milliondollarsofresidentialandcommercial
propertydamagein Izmir.Cars,bridgesandbuildingsweresweptawaybythe
ragingfloodwatersof creeks,whichhadbursttheirbanks.In this disaster,
322buildingsweredestroyedcompletely,nearly10.000housessufferedmajor
damageas a resultof thefloodingin thecity.Damagefromthefloodwas
greatestin the Kar~lyakadistrict,which is the major commercial·and
residentialcenterofthecity.
Topography, geomorphology,land-use and uncontrolled
urbanizationare three main factorsthat has considerableimpact on
downstreamextensionof thefloodandaggravatedtheconsequencesof the
floodtoagreatextentin area.Themaintopographicandgeomorphicfeatures
of the area are YamanlarMountainand Yamanlarexpression,Upper
Kar~lyakaplain,andLowerKar~lyakaplain.Fine-grainedalluvialdeposits
formthePlainandthewatertablein theareais veryhigh.TheKar~IYaka
district,whichis thesecondcommercialcenterof thecity,is locatedin the
plainandit sufferedthegreatestdamagefromtheflood.(Komii~c;i.i,1995) (Fig.
3.11)
Themainissueofthefloodin Izmir,howevercanbeexplainedbest
by theuncontrolledurbanizationfactors.Thepopulationofthecityhasbeen
risingsteadilyandalreadyexceeded2 millionpeopledueto migrationfrom
otherpartsof thecounty.In orderto absorbtheincreasingpopulationnew
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settlementswereconstructedin the Kar~lyaka nd Yamanlardistrict.In
between1987and 1995,50.000newbuildingswereconstructedin the
Kar~lyakadistrict.As a resultof theincreasedconstructionactivitiesin the
partsoftheYamanlarandKar~lyakadistrict,moresoilbecamevulnerableto
thestormrunoffduetotheexcavation.
Table3.12. MajorFloodsin Izmir(MinistryofPublicWorkandSettlementGeneral
DirectorateofIzmir,1998)
No City
.5
6
7
8
9
The otherimportantproblemaboutflood hazardswas stream
positionforIzmirbuiltup zone.Thepoorqualityofstreamsandbridgesthat
mostofall causedfloods,seenin 1995'sdisaster.Especially,Biiyiik Cigli,
Bostanli,Yamanlar,A1iBeyandNarhderestreamseffectedphysicaldamagein
builtupzone.
Especially,filledareasin thebayarecausedtooverflowoccurrence
in metropolitanreaof Izmir.Because,usuallylandsandareasof Izmirare
verylowaltitude(~I-2m).
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FJgure3.11.FloodAreasin Izmir (WaterDepartmentofState,1999)
3.3.4.LlUldslideaDdRock Fall Hazards in Izmlr Built up Zone
In Izmir built up area,possiblelandslideareasare at twodifferent
regions.ThefIrst oneis in thebedof Koca~aystream,KaragolandYamanlar
villageand their surroundings in north of Izmir Gulf. The other is the
Cretaceousdetriticsin theSouthof Izmir. (Av~ar,1997)
Similar to the landslideevents,the rock fall eventswereevaluated
usingthe DisasterWorking reports registrationdata. Preparationdates of
thesereportsare not known exactly.14 rock fall and landslideeventswere
recordedin theDisasterWorkingIzmirCity HeadOfficereportsbetween1950
and1998.(Tab.3.13)
Landslideand rock fall areasare in and aroundthe metropolitan
city,especially,Gecekonduareasare at risky regions.In Izmir built up area,
thereare15differentrock fall and landslideareasthatarein andaroundthe
city:(Fig.3.12)Landslidesthat are in the Izmir built up zoneare studiedas
casestudyin this thesis.In thenextchapterlandslideswill be explainedin
detailed.Moreover,three landslide areas, which are in Altmdaglandslide
areas,willbeexplainedtogetherwithhabitantsthatlivedin there.
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Table3.13.MajorLandslideandRockfallAreasofIzmirBuilt up Zone(Ministryof
PublicandSettlement)
No RegioaD••••e.Jla~
r
Cigli-Guzeltepe - ~
----I 440
2
Cigli- Om kk y 18
r
KarSlyaka-Om kkoy
-
3 50Roekfa.ll
4
Bayrakli-Clcekkoy 20c l
f
5 uca- Sakarya 44
6
Kon K-Kocak pi ifat
i
7 onak-GurcesmeLandslide
8
Asansor 5
r
9- difek l 3162Lands ide
10
ltmdag-Merkez Landslide
[11
Altmdag-Kuyu
2
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Figure 3.12LandslideareasofIzmir built up zone(MTA,1999)
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All naturalhazardriskmapsandshowsthat,Izmirwassettledover
thenaturalhazardriskylands.Earthquake,landslide,rockfallandfloodscan
damagethe city moreover;geologyand topographyare unsuitablefor
settlement.ThereforeIzmirhas settlementsunderdangerisk for example,
Karslyakadistrict,Alsancakdistrict, Uckuyularregion,Kadifekaleand
Altmdagregions.Becauseof is result,takingsenousmeasuresare very
importanttodecreasetherisks.(Fig.3.13)
If the naturalhazardsrisk mapand izmirbuilt up mapwill be
matched,the habitantnumbersthat live in risky areaswill be seenand
naturalhazardsrisk size will be understood.Kar~lyaka,Alsancakand
Giizelyallcoastregionsareveryriskyareasbecauseof theland/soilquality
IAlluvialsoil),heightdensityof populationandto fill up thecoasts.Hatay,
Narhdere,Kadifekale,Altmdag,Yamanlaregionsareveryriskyareasbecause
of theslopyandheavyrainfall.
So,choosingthenewbuiltup regionsandputtingin ordertheold
risky housingregionsare very importantproblemand indispensability
situation.If thesestudiescanbemade,therisk mapsshouldberesearched
andconsideredcertainly.
Figure3.13. PotentialHazardRiskyRegionoflzmir (MTA, 1999)
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Chapter4
CASE SUBJECT: LANDSLIDES
Figure4.1 A landslideviewin SinkholeatWinterPark,Florida(www.usgs.com)l
The rapid downslidemovementof surface materialsunder
gravitationalinfluencesrepresentsan importantgroup of environmental
hazards.Massmovementhazardsarecausedby largevolumesof rockmixed
withearth,watersnowor icethatcanmoveathighvelocityundertheimpetus
of gravity andwater.(Frampton,Chaffey,Hardwickand McNaught,1996)
Massmovementhazardscan be classifieddependingon the dominant
material.Themaintypesarerockfall,landslidesandavalanches.
Landslidesandotherslopemovementshaveattractedtheattention
of manin the sameway as other uncontrollablenatural phenomena
(earthquakes,volcanism,andfloods).Landslidesarethemostcomplexmass
1 Figure 4.1.: Sinkholeat WinterPark Florida-Sinkholes,althoughnot classified
aslandslides,are anotherformofgroundsubsidencethatcan happencatastrophically.This
sinkholeoccurredin 1981,in thetimespanofoneday.ThecityofWinterPark stabilizedand
sealedthesinkhole,convertingit into an urban lake.This formof subsidenceoccurswhen
carbonatelayersthat lie belowthe surfacedissolve.Whentheweightof theoverlyingground
becomestoogreat,or the dissolvedareatoo large,the surfacecollapsesinto thevoid.These
featuresoccurin what is knownas karst topographywhich is commonin Florida,Kentucky,
Missouri,Pennsylvania,andTennesseeandalsooccursin manyotherplacesaroundtheworld.
PhotographbyA. S. Navoy.
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movementsand can be causedthe loss of moneyand life. Landslidesare
defmedas downwardand outwardmovementof slope-formingmaterials
composedof naturalrocks, soils artificialfills or combinationof these
materials.
4.1.FactorsAffecting Landslides
Drivingforcesandresistingforcesareinvolvedinmassmovements.
Landslideis morefrequentonsteeperslopes,indicatingthatgravityis amajor
drivingforce.Althoughwateris an agentthatcan causemassmovement
undermost conditions,water also can resist movementunder other
onditions.The greatvarietyof slopemovementsreflectsthe diversityof
factorsthatmaydisturbslopestability.The mostimportantof theseare
Changesin theslopegradient,Changesin theslopeheight,overloadingby
embankments,fills andspoilheaps,shocksandvibrations,changesin water
content,effectsofgroundwater,frosteffectsandweathering.(Zaruba,1982)
Figure 4.2. A landslideviewaboutmassmovementcausedMcClurePass, south of
Aspen,Colorado,1994(www.usgs.com)2
2 Figure 4.2: A landslidenear McClurePass, Colorado,in 1994-The Statehas
foundthatthebestsolutionin thiscase,is to repairtheroadas it becomesdamaged.This car
plungedintothelandslidein themiddleof thenight,afterthelandslideoccurred.Fortunately,
noonewasinjured.PhotographbyTerryTaylor,ColoradoStatePatrol.
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Changesin theslopegradientmaybecausedbynaturalorartificial
influences.The angleof the slopeis steepenedas a result of tectonic
processes,forexamplesubsidenceoruplift.
Changesin the slopeheightas a resultof verticalerOSIOnor
excavationwork,thedeepeningof a valleyrelieveslateralstressandthis in
turnleadstothelooseningofrocksin theslopeandtheformationoffissures
paralleltotheslopesurface.Thepenetrationofrainwateris thusfacilitated.
Overloadingby embankmentfills andspoilsheaps.Thisproduces
anincreasein shearstressandan increasein thepore-waterpressurein
clayeysoils,whichresultsin decreasedshearstrength.Themorerapidthe
loadingandthemoredangerousit is.
Thecausesoflandslidehazardsare;
Shocksandvibrations;Tremorsproducedby earthquakes,large-
scalexplosionsandmachinevibrationsaffecttheequilibriumof slopeson
accountofthetemporarychangesofstressthatarecausedbyoscillationsof
differentfrequencies.(Smith,1992)
Changesin watercontent;Rainandmeltwaterpenetrate,joinsand
producehydrostaticpressure.In soilsthepore-waterpressureincreasesand
consequentlytheshearresistancedecreases.Measurementsof rainfallhave
confirmedthatrecurrentslopemovementsoccurin periodsof exceptionally
highrainfall.It hasbeenfoundthatbetweentwobeds,whichcontentalonga
slidingplanethereis a differenceof electricpotential.The increasein the
watercontentladingto sloppymovementis explainedas anelectro-osmotic
effect.In clayeyrocks,thedeleteriouseffectof atmosphericwateris greater
whentherain comesaftera longdryperiod:clayeysoilsaredesiccatedand
shrunkensothatwaterreadilypercolatesdeepintothefissures.(Smith,1992)
Effects of ground-water can wash out soluble commenting
substancesand thus weakenthe intergranularbonds and reducethe
mechanicalstrengthof theground.Confmedground-waterexertsanupward
pressureonoverlyingbeds.(Smith,1992)
Frosteffects;watersfreezingin rockfissuresincreasingin volume
andthustendsto widenthem;rock penetratedby fissuresconsequently
showsreducedcohesion.In claysand clayey-sandysoils ice laminasare
formed,whichon meltingenlargethewatercontentin thethawingsurface
layer.Thefreezingofwateronthesurfaceimpedesdrainagefromtheslope,so
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thattheground-watertablensesandequilibriumIS eventuallydisturbed.
(Smith,1992)
Figure 4.3.A landslideviewaboutheavyrainfallandstormscausedin the 1985
Mameyes,PuertoRico,landslide(www.usgs.com)3
Weathering,bothmechanicalandchemical,graduallydisturbsthe
cohesionof rocks.In manylandslideevents,chemicalalterationsuch as
hydrationandion exchangein claysarethroughtohavecontributedto the
triggeringoflandslides.(Smith,1992)
Effectsof vegetation;Therootsof treesmaintainthe stabilityof
slopesbytheirmechanicaleffectsandcontributeto thedryingof slopesby
absorbingapartofthegroundwater.Deforestationofslopesadverselyaffects
thewateregimein thesubsurfacelayers.(Smith,1992)
3 ll'igure 4.3:TheMamayes,PuertoRico,landslide,1985.This landslidedestroyed
120housesandkilledat least129people,thegreatestnumberofcasualtiesfromanysingle
landslideinNorthAmerica.Thecatastrophicblockslidewastriggeredbya tropicalstormthat
producedextremelyheavyrainfall.Contributingfactorscouldalsohaveincludedsewagedirectly
dischargedintothegroundin thedenselypopulatedarea,anda leakingwaterpipeat thetopof
thelandslide.Photographby R.W.Jibson, U.S.GeologicalSurvey.
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4.2.The Classification of Landslides
Mostdownslidemovementsof rockandsoildebrisarecausedby
material.Thematerialhasbecomeseparatedfromtheunderlying,stablepart
oftheslopebya shearzoneor slipsurface.Thetypeofslopefailuredepends
onthenatureof thegeologicenvironment,includingmaterialstrength,slope
configurationa dporewaterpressure.Threelandslidetypesarecommonly
recognizedbasedon increasingwatercontent:Rockfalls,Landslides,Land
flows.(Smith,1992)
Earthquakesinducemanyhazardousrockfallsbutmoreinstinctive
slopefailurealsooccurs.Himalayas,AndesandRockiesareveryimportant
experienceareasaboutrockfallareas.
Landslidesincludebothbedrockandtheoverlyingsoil.Theyare
alwaysassociatedwith disturbanceof the equilibriumrelationship,which
normallyexist betweenstressand strengthin materialon slopes.The
relationshipbetweenstressandstrengthis determinedbyfactorssuchasthe
heightand steepnessof the slopeand the densityand cohesionof the
materialson the slope.In tum, thesefactorswill dependon theweight,or
loading,andthemoistureconditionsontheslope.
Debrisflowstendto belessdeep-seated,andratherrarer,slope
failuresthanlandslides.The highwatercontentsmeanthat thematerials
movefasterand furtherfromthe originalsource.Althoughthe courseof
debrisflowsis guidedby streamchannels,andto thatextentis predictable,
thespeedandrangeof movementof theseeventsmeanthattheyto claim
morelivesthanlandslides.
4.3.RelationshipbetweenLandslidesand Effective Factors
Geology,slope,rainfallandearthquakearereasonsof landslides.
All ofthemaredifferentimportanceforlandsliderisksin builtupareas.
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4.3.1.LandslideaDdGeology,Slope
Therelationshipbetweenlandslidesandsoil;themostimportant
factorsrelatedtothelandslidesarematerialproperties,forexamplelitologyof
soil,porosity,permeability,carbonatecementandsoilmasspropertiesuch
as stratifiedor massivecharacter,fill materialtype,weathering rade,
aperture,discontinuitiesandthelengthoftheapertures.Additionally,typesof
soilandevaluationofthefieldobseIVationsareimportantelements.
Figure 4.4 A landslideviewaboutgeologycausedin La Conchita,California
(www.usgs.com)4
The formationscomposedby such soils are effectedby such
propertiesand differentlandslidesmay occur.The changeof seasons,
climates,temperature,groundwater,erosion,heavyloadingalsohelpmass
4 Figure 4.4: La Conchita,California-asmallseasidecommunityalongHighway
101northofSantaBarbara.This landslideanddebrisflowoccurredin thespringof 1995.
Manypeoplewereevacuatedbecauseof theslideand thehousesnearestheslidewere
completelydestroyed.Fortunately,noonewaskilledorinjured.PhotographbyR.L.Schuster,
u.s. GeologicalSurvey
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movements.Discontinuitiesof soil are oneof the mostimportantfactors
initiatinglandslides.Discontinuitiesof structurearesecondimportantfactor
forlandslides.
4.3.2.LandslidesandPrecipitation
Rainfallis generallyacceptedasoneof thechieffactorscontrolling
thefrequencyof landslides.The magnitudeof its influencedependson
climaticonditions,onthetopographyofthearea,thegeologicalstructureof
slopes,andthepermeabilityandotherpropertiesofrocksandsoils.
Figure 4.5.A landslideaboutdebrisflowontheNorthForkToutleRiver,Washington.
(www.usgs.com)5
Slopemovementsgenerallyoccurin twoperiodsof theyear:in
springafterthawingandin summerafterheavyrains.A detailedanalysisof
slidingeventsrevealsdifferencesin thesensitivityof slopesto theeffectof
rainfall.Theintervalbetweenthecommencementofabove-normalrainfalland
thestartofslopemovementvariesaccordingtothepermeabilityofthesurface
rocksandthetypeandformofthelandslideinduced.(Av~ar,1997)
5 Figure 4.5.: A housedamagedby a mudflow(lahar)alongtheToutleRiverabout
25 mileswest-northwestof Mount St. Helens.This lahar resultedfrom the May 18, 1980
eruptionofMountSt. Helens.Mud coatingsontreetrunksrecordmudflowheight.Photograph
byD.R.Crandell,U.S. GeologicalSurvey
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4.3.3.LandslidesandEarthquake
Especially,centralEuropeangeologistshavesomewhatunderrated
theroleof earthquakesin landslidephenomena,probablybecausethereare
practicallyno majorearthquakesin thesecountries.Duringearthquakeswith
intensitieshigherthanVIII This canbeintensityaccordingtotheintemational
MSC (magnitudescale), particularly that occurring in mountain regions,
landslidesand rockfalls causethelargestdamagetopropertyandthegreatest
lossoflife. (Zaruba.1982)
The controllingfactorsof therockslidewerethelocalgeologicaland
morphologicalconditions and the large input of kinetic energyfrom the
earthquake.In seismicallyactiveregionsearthquakesare the predominant
causeof slopefailures.Seismicallyinducedlandslidesoccurin youngtectonic
mountainranges and along active faults, particularly along the mobile
marginalzonesof continentalblocks.
The main factorin provokingslopemovementsis the intensityof
theshocks;it has beenestablishedthat earthquakesof magnitude6.5 cause
largeslopefailures in all landslide-proneareas.Many fossil rockslidesand
rockfalls in areas, which are now seismically quiescent, show the
characteristicsof earthquake- triggered slope movements. Ancient
earthquakesareveryimportantproblemfor them.
4.4.LandslideAreas in Izmir Built up Zone
Landslides are the most important mass movementsover a
widespreadarea ill the Izmir built up area. This natural hazard may be
extremelycostly ill destroyedregions even, they may cause lost of life.
Especially,after the major earthquake,a lot of landslideoccurredin Izmir
builtup areas and caused big damage.So geologicaland topographical
structureofIzmirareveryrisky formassmovement.
Landslideareasare classifiedinto twopartsin Izmirbuilt up zone.
Firstpartis thenorthof theIzmirGulf, andthesecondpartis thesouthofthe
IzmirGulf.
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-4.4.1.Typesof Landslidesin Izmir Built upZone
Landslidesencounteredin thebuiltupareaareseparatedintothree
groups,Fossillandslides,ActivelandslidesandSemiactivelandslides.(Av~ar,
1997)
4.4.1.1.FossilLandslides
Specially,fossillandslidesengagein thenorthof the IzmirGulf.
YaranHill and eam Hill. This situationshowsundulationwithsteep,wavy
characteristicswithno pointedlunation.In spiteof theintensive rosionin
theareatherupturesurfaceofthelandslidescouldbedifferentiated.Thereis
acharacteristicnoticedfeatureoffieldthatthefoldedtreespointoutthefossil
landslides.(Av~ar,1997)
4.4.1.2.ActiveLandslides
Activelandslidesare detectedon tectonicfaultsneighboringto
alluviumandin fossillandslideareas.Theyarenotbalanced.In thesame
time,therupturesurfacesareoccurredsomeoftheslidingsurfaces,flanksor
scarpsofactivelandslidesarefresh.Silt,sandandclayorthemixtureofthem
likeinUzunderedistrictproducesfreshsurfacesofflow.Therearesomeactive
landslidesinneogene'sunitslikein GiiltepeandZafertepedistrict.
Someof the slidingsurfacesof landslidesare freshwhenthe
circularfailuresoccurred.Therearea lot of activelandslidesin smallsizes
occurredbymanmadeconstructionsandnaturalcausesin theIzmirbuiltup
wne.(Av~ar,1997)
4.4.1.3.Semi-ActiveLandslides
Semi-activelandslideshavebeendifferentiatedas third types
relatedtotheirstability.Thereis no remarkableslidingsignin this typeof
landslides.Theyarenotasstableasfossillandslides.Semi-activelandslides
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arechangeableanddonothavefreshsurfaces.Specially,in Gilltepedistrict,
wherethefootballpitchis placed,canbe dermedas semi-activelandslide
district.
4.4.2.RelationshipBetweenLandslidesandEffectiveFactorsin Izmir
BuUt upZone
4.4.2.1.LandslidesandGeology,Slope
Occurrenceof landslidesin 17 locationsand rock falls in 15
locationsreportedby the Ministryof PublicWork and Settlement(Izmir)
between1959 to 1995. In Izmir landslides,mass movementis the
discontinuities.Thedipsof thelayerscoincidewithtopographicslopesasin
theeastofBe~yoldistrict,in theSouthslopesofSogukpmarHill (600m.)some
planningfailureswereobserved.Flowbandofvolcanicin ikizgollerdistrictin
theNorthoftheGulfrun paralleltotheslopeoftopography.Themiddlepart
ofikizgollerdistrictandtheapproximatecircularfailureonBornovaflyschare
levelsinwhitishgraycolored.(Av~ar,1997).
Flyschformationin the Southof the Gulf on the Northof the
TeleferikinitiatedpossibleplanningfailurewithinBornovaflysch.
Theotherimportantproblemsarefaultsystems.Asymmetricfaults
weredevelopedundertheeffectof regionaltectonicsasa partoftheAegean
grabensystems.Kadifekale-Altmdag-I~1k1arfaultsystemis important.The
southernline of Bornovaplain is activepath.Yamanlaruplift maybe a
possibleactivefault;thenewandoldfaultsystemsintersectin thisregion.
IlMIR YUKSfK TE.~NOl~JlwE~STITUSUJ
REKTORlUGU
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Table4.1 Therockfallphenomena'sandotherimportantinformationareknowndate
recordbetween16.05.1950and 15.03.1995in Izmir.(Av~, 1997p: 55)
Rock
Fall
Date SoU Cause Poa.Ofthe
Area
okrQuarry
Old Quany
OltfQU8ny -
Heavy rainfall
~ '.' '.~" ,,<~!ii;" Of; .}".
Heavy rainfall Natural area
Andesite
Andesite
t . ~
Anpesite
Ka~lyaka·
Turanlar
"B.Cigli': ,.
GGzeltepe
Ka~lyaka-
Turan/sr
, .p. ",:"'t'
Kema/pa~
29.01.1993
- Asansar
--
OldQuarry1 Andesite
Asansor
Andesite Old QuarrY
~
...•..
Old QuarryAsansar
i
17 29.'03.1993
15 10.12.1992
12
13
14 03.01.1990
9 0"1:""09."1981- ASansar - Andesite
10 23,10.1961
11 21.12.1981--
8
4.4.2.2.LandslideandRainfall
Rainfallsarealsocausesof landslideandrockfallsin Izmir.Izmir
Head OfficeofDisasterAffairsreportsbetween1950-1995recorded17rock
falls (Tab.4.1).Especially,rockfallhazardswerein October,Decemberand
January. Nearly60% of the rock falls occurredin AsansorDistrict.The
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springsin Yamanlar,Cami~i,kizgoller,KaragOlandTekkefountainsflowon
fossilandslideareas.Theoccurrenceof landslide/rockfalleventsis parallel
togetherwiththeheavyrainfallandwintermonthsoftheyear.Heavyrainfalls
arethemaincausesofmostoflandslideandrockfallevents(Tab.4.2).
Table4.2 Month- frequencyrelationsin rock fall hazardsfrom 1959to 1995.(Av~,
1997p:60)
3
o
o
1
3
November
Months requencyof Roc
rJanuarY-~ "6"
Febnl8ry 1
[Mareh 1=:;;;;;=;;;:::-
April 0
rMay- 0
June 2
4.4.2.3.LandslidesandEarthquakes
The lots of earthquakes,whichare +7magnitudes,are seenin
AegeanregionofTurkeybecauseofthegradeseismiczonemovies.. Together
withtheoccurrenceof YamanlarUplift, Izmir-Seferihis¥and Giizelbah~e-
Menemenfaultzoneshavebeendevelopedin NE- SW directionson Izmir-
Ankarazone.Andtheoccurrenceofcurrentgrabensin Aegeanregionin E- W
directionshascontinuedup tonow.Therearea lotofblocks,whoseborders
areseenasfaultsonthesurface,in theAegeanregion.(Tab.4.3)
Approximately,100strongearthquakesoccurred,in thehistorical
periodofearthquakesofIzmirbetween1700and2000.(Semiannualreportof
RadiusProjectAugust1998)
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Table 4.3.Thelandslideandrockfalloccurredin earthquakesduring1900(Av~,
1997p:60)
Place. Laniislide Rock Archive
fall
Yeniaslr
.--- --
Hurriyet
Hurriyet
J:furriyet
Magazine
....•....•.....-....- --------.....-.....-~-
Hurrjy,t
Geof.'Report
4.4.3.Classification of the Landslidesin Izmir Metropolitan Area
Landslidesare the most complexmass movementsover a
widespreadreain IzmirBuiltupZone.
The fIrst known landslidesoccurredaroundSurmene-of Arc
(Mohanosvalley)in theeastBlackSearegionin Turkey.In thisdistrictthere
arelotsoffossillandslideswere.Izmir-Kadifekaleis alsoveryfamousknown
landslideareainTurkey.
Landslideareascouldbeseparatedinto twodifferentzones;fIrst
oneisin thenorthofIzmirGulfandthesecondis in thesouthofIzmirGulf.
Andtheotherseparationtypesaremadedependingon geologicspecialty.
Therearethreeformsin Izmirbuiltup zone;CretaceousDetritic,Neogene's
Detritic,Neogene'sVolcanic.(Av~ar,1997).
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4.4.3.1.North of the Izmir Gulf
Especially,thelandslideareasarerespectedtwodifferentregions;
Yamanlarand <;;iglihills theotheronenorthof theManisa-Izmirasphalts
(M.T.A.). Karagolandikizgolleregionsareveryknownareastoo.
Figure 4.6.Karagolregion-NorthoftheIzmirGulf(Av~, 1997p.p.;134)
The largefossil landslideshavetakenplacein the Cretaceous
detriticshavingshales,sandstonesand olistolistunderlyingthe Neogene
volcanicn Northof IzmirGulf.Complexlandslidesespeciallyin Karagoland
ikizgollerdistricthaverotationalmovements.Anothercomplexlandslidehas
beenobservedin ikizgollerdistrictdippingovertheKaragoldistrict.
Meanwhileactivelandslideas soilflowsanddebrisflowshasbeen
obsexvedin ikizgollerdistrict.In <;;amic;i,Doganc;ayandYamanlardistrict,
circularfailuretypeslidingmovementscanbeseen.Thedebrisflowsonthe
fossillandslidetopographyareveryextensive.TheYamanlarandDoganc;ay
districthavethesamepropertiesin theNorthof IzmirGulf.Anobservedsoil
flowasin combinationofsilt andmudflowsarecharacterisricn Southslope
ofSarrnc;villagein theNorthof IzmirGulf.Characteristicsiltyandmuddy
debrisflowsWeremorecommonin Altmdag-Centraldistrict.An activesilt-
mudflowin CentraldistrictofAltmdaghavingapproximatelycircularshapeat
depthof1-2 m.andslopeanglesof 10noted.(WorkingGroupofLandslides,
MTA IzmirDirectorate)
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Landslidesare ratherthan extensivein the Neogenedetritics.
Generally,theyhavecircularshapesdueto the theirphysicalproperties.
Circulartypefailuresarefoundin Neogeneunitsin Sarm~village,MTAand
Koca~aydistricts,Altmdag.TherearealotofcircularfailuresinSarm~district
butthenewoneofthemhastakenplaceinjust Northofthejunktionbetween
Izmir-ManisaasphaltansSarm~villageroads.(WorkingGroupofLandslides,
MTA IzmirDirectorate)
4.4.3.2.Southof the Izmir Gulf
Bal~ovahills,KadifekalebacksandAltmdagregionsaredangerous
areasin Southof the IzmirGulf.Uzundere-Kadifekaleregionsareknown
moredangerousthantheothers.
Figure4.7.Kadifekaleregion-southoftheIzmirGulf{Av~,1997p.p.;136)
Thecretaceousdetriticsin theSouthof IzmirGulfoutcropin the
Southlineof Bal~ova-Giizelbah~e.Thetypesandextentof landslidesare
quitedifferentfromthe Northof Gulf.The landslidesin this districthave
takenplaceas circular,plainor wedgefailures,whichareobservedas soil
creeps,debriscreepsandlateralin theSouthof IzmirGulf outcropin the
easternslopeof Bal~ova.Therearea lotof soilsanddebrisflowsdeveloped
andcuteachotheronthefossillandslidebetweenUzundereandEmre~hill.
Thelandslideshavingplaneandcircularfailuresin Cretaceousdetriticsare
notedin the northernslopeof Teleferik.Narhdere-Ozmavikentsite and
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Narkentsiteregionsareactiveareastoo.(WorkingGroupofLandslides,MTA
IzmirDirectorate)
Neogenevolcanicsareseenovertheoldestunitsin Kadifekaleand
itssurroundingsin theseunits.Thecirculartypesslidinghaveoccurredin
Kadifekaleanditssurroundingsaslahars,debrisflowsandcreeps.
Fossil, activeand semiactivelandslidesaretakingplaceeither
circularorplanerfailuresin themetropolitanarea.Massmovementsaremore
commoni NeogeneandCretaceousdetriticsthanvolcanos.Thelithological
andstructuralpropertieseffectthe formingof the slidingsurfacein soil.
Landslideoccurredin themetropolitanareaaregenerallycomplexstructures.
Flowsandslidingarecutoffeachotherin theslidetopography.Theygenerally
areobservedon thefaultzonesandthey'renearsurroundingsor alongthe
sharpandlongvalleys.
4.4.4.LandslideAreasLegitimacy in I~mirBuilt up Zone
In Izmirbuiltup zone,thereare14differentrockfallandlandslide
areas.Theseareasarespreadoutof theIzmirGulf.Cigli-Giizeltepe,Cigli-
Ornekkoy,Kar~lyaka-Cumhuriyet,Bayrakh-Ci~ekkoy,Buca- Sakarya,
Konak-Kocakapl,Konak-Giir~e~me,Asansor,Kadifekale,Altmdag-Merkez,
Altlndag-Sudeposu,Altmdag-Camdibi,HakimiyetiMilliyeSchollregions,
Narhdere-Narkentregionsareproblemareasin Izmirbuiltupzonebecauseof
thelandslide.
Theseareasareobserved/registeredasriskyareas,whereasalotof
other,iskyareasexistin Izmirbuiltupzone.
The other importantsubjectis legitimacyof landslideareas.
Especially,landslideareasareillegalhousingregionandGecekonduareasin
Izmir.Apartfromthis, thedifferentcommonpeculiarityof theseregionsis
theirsloppytopography.
4.4.4.1.~igJ.i-Ornekkoy Areas
Cigli-Omekkoyrockfallareais betweenCigli-EvkaMassHousing
regionsandKar~lyaka-YamanlarHill, and in the Northof the IzmirGulf.
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MetropolitanMunicipalityof Izmirplansthisareafor thenewmass-housing
regionforvictimofflooddisaster(November1995)(Fig.4.8-9).Slopeofthis
areais verymuchjust like theotherlandslideandrockfall areasandsoil
structureshavedifferentproblemsin <;igli-Ornekkoyareastoo.Thereis so
manyrocky areasin this region.In this area,a lot of mass housing
constructionswas startedand approximately350 peoplelive in this area
today.
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Figure 4.8. <;igli-Omekkoylandslideareaexistingimplementationplan andexisting
landuseplan
In 1996,rock fall occurredin this area,and270habitantswere
affected.On 17.01.1996,ResearchGroupof GeneralDirectorateof Disaster
Affairsexaminedthis rock fall case,andtheresearchreportwasprepared.
Accordingtothis report,thedimensionof areasis approximately72.000m2
(1000*50-1000m.)and1500m3rocksarecleanedupin thisregion.
Figure 4.9.Theviewof<;igli-Omekkoylandslidearea
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4.4.4.2.f;igli- GtizeltepeAreas
Thisareawhichhadbeenusedasstonequarryaround1978,is on
Cigli-Giizeltepehill ridges,in the Northof the IzmirGulf.Mter the stone
quarrywasstoppedup,illegalhousingshadbeentookplacein thisarea.Any
measureswerenot takenduringthis process.In spiteof thesenegative
situations,CigJi-Giizelteperockfall areaswereplannedas a newbuiltup
areas.(Fig.4.10-11)
Figure4.10. <;igli-Guzeltepelandslideareaexistingimplementationplanandexisting
landuseplan
In 1992,afterheavyraining,rockfallsoccurredand6 housewere
effectedbythishazard.Accordingto thegroupofMinistryPublicWorkand
Settlement,retainingwallsshouldbebuiltandbuildingstructuresimproved
shouldbein theserockfallareas.
Figure4.11. Theviewof<;igli-Omekkoyrockfallarea
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Now,thereis a lot of illegalhousingill <;igli-GuzelteperegIon.
Buildingqualityand road and infrastructuresystemsare in very bad
condition.
4.4.4.3.Bayrakh- <;i~ekkoyAreas
Bayrakll- (;ic;ekkoyarea that is very rockyregIon,IS between
Kar~lyakand Bomovasettlements(Fig.4.12- 13).Thereare numerous
squattersin thisareawheretechnicalandsocialinfrastructureslack.When
thesquatterswerebuildingon the rocks,theywereexploded;so bearing
capacityofsoilis notstrong.
Figure:4.12. Bayrakh-<;i~ekkoylandslideareaexistingimplementationplanand
existinglanduseplan
In thisarea,in 1981,rockfallsoccurred,andtwentyhouseswere
damagedon the 1637street.The Ministryof PublicWorkand Settlement
prepareda report.Accordingtothisreport;"Thehabitantswholivein thisarea
arein verydangerouspositionbecauseof therockyareas.Thehabitant'sclean
small partsof rocks but the bigparts can be brokenand damagedto living
habitants.Although,thissituation,any necessarymeasureswerenottaken.So
thisdangerousrocks should be cleanedand transportedby the responsible
municipality."
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Figure4.13. TheviewofBayrakh-9i~ekkoyrockfall area
Howeverthereport,whichwaswrittenin 1981,therearea lot of
illegalhousingin Bayrakh-Cic;eklinowandmeasures,arenotsufficient.
4.4.4.4.Buca- SakaryaArea
Especially,Bucadistrictis moreavailablefor settlementthanthe
otherdistrictsbut therearemanystonequarries,whichwereopenedin old
timesandcausedemptyspaceundertheBuca-Sakaryaregion.Thereare44
housesin this dangerousareawherelandslideanda fewrockfall occurin.
(Fig.4.14- 15)
ResearchesandreportsofMinistryof PublicWorkandSettlement
showthat;if slopeandgeologicalfeaturescanbeconsideredseriouslyandif
buildingqualitiescanbeimproved,Municipalitycangivehabitantspermission
tobuildhouses.
Figure4.14.- 15. Theexistingimplementationplanandexistinglanduseplanof
Buca-SakatyarockfallareasandtheviewsofSakatya-Bucalandslideareas.Buca-
Sakaryal ndslideareas.
4.4.4.5.Konak- Kocakapi Area
There are 280 houses and 1750 peoplein Kocakapl settlement,
whichis on theridgeof Kadifekalehill (Fig.4.17- 18).Althoughthis regionis
anoldersettlementhan theotherdistricts,a lot of squattershavebeenbuilt
untilnow.
Landslideoccurrencewas seenon 20.08.1982in Kocakapldistrict
and21houseswereaffected.GeologistZeynepUr in 1980,explainsthat;"this
areais a hazardzone and consequentlythesebuildingmustbe transported
urgently.And Konak-KocakaptregionshouldbedeclaredthattheKocakaptisa
naturalhazardarea",
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Figure4. 17. TheexistingimplementationplanandexistinglanduseplanofKonak-
Kocakapllandslidearea
Figure4.18. TheviewsofKonak-Kocakapllandslidearea
Althoughmentionedreportwaspreparedin 1980,ResearchGroup
ofGeneralDirectorateof DisasterAffairs preparedother differentreport.
Accordingto the authority;the habitantsof this districthad cleanedRocky
areasand retaining wall had been built betweenhouses. Unfortunately
nowadays,Kocakapldistrictis anotherpotentialrockfall areain Izmir.
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4.4.4.6.KODak· Giir~e,meArea
Thereare30000populationsofpeoplewholivein Giir~e~me,which
isasettlementofKonakdistrictin thecentralpartofIzmir.
Dr.ErwinLahnwrotethefIrstgeologicreportforGiir~e~meareaon
8.12.1950and the secondreportwerewrittenon 21.12.1959.On 17-
22.9.1962,thegeneralreportwhichhadbeenconfIrmedtheoldresources,
waswritten.Thesedocumentshowedthat;this regionwasnotsuitablefor
buildinguparea.Butotherreportswerepreparedin 1967,1973andin 1982,
andaccordingto thesenew reportsGiir~e~mer gionwas not risky for
landslidehazard.. Thereforeon 2.8.1983,comprehensiver portof Giir~e~me
waspreparedby the GeneralDirectorateof DisasterAffairsof Ministryof
PublicWork and Settlement.This reportand preparedland use plan
separatedthis regioninto six differentzonesand threeof themwere
determinedas availabledevelopmentareas.Twopartsofthemwereattended
asprohibitedforbuilding.Butin thiszonethereareexistingillegalbuildings.
Andthelastonewasdeterminedasanewunavailableland.
- T
Figure 4.19.TheexistingimplementationplanandexistinglanduseplanofKonak-
Gurcesmelandslidearea
After a bit period,landslidehazardoccurredin this area on
30.12.1983and10houseswereaffected.In 1995othernewlandslidehazard
waseenin Giir~e~meb causeof theheavyrain.Thishazarddamagedthe
sameareaandaffected8 houses.In addition,interestedassociationsaid,
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"untilretainingwalls will be built and heavyrockswill be transported,
habitantsshouldbetransporteddifferentregionsofIzmir."
Figure4.20.TheviewsofKonak-Gurcesmelandslidearea
4.4.4.7.KODak-KadirekaleArea
Landslidesand rock falls oftenoccurredin Kadifekaleand its
surroundingareasince1960.In spiteof thefactsthat,landslideareaswere
seenandwereproposedas greenareasin 1923plans,theseareaswere
determinedasthedevelopmentareain 1965bytheTownCouncilofIzmir.Mr.
ErwinLahan,whowasa famousgeologist,saidthesameproblemfor these
parcelson16.5.1950.
Figure4.21.TheviewofKadifekalelandslidearea
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Figure4.22. The existingimplementationplan and existingland use plan of
Kadifekalelandslidearea
Thentheallhazard,reports(1959,1962,1977,1980,1981,1990,
1992,1996,and 1997)werepreparedby theMinistryof PublicWorkand
Settlementandnewproposalsweredeveloped.Butalways-politicalspectof
theproblemhas beenimportantfor local politicians.Accordingto 1996
researchesthe populationof this regionwas 32.000and politicallythis
populationlevelandvoteoftheresidentswereveryimportant..(Fig.4.21-22)
Majorpointsofthesementionedreportsaresummarizedbelow;
26.10.1959DatedReport
Detailedresearchesandanalysiswererealizedin Kadifekaleand
thenMr.MehmetTa~demirog1uwhowasageologistofMinistryofPublicWork
andSettlementsawlandslideareas.Hereportedthat,Itlandslidehazardcan
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beoccurredin Kadifekale,for this reason,theproblemareas which are the
south,northand eastridgesof theKadifekale,shouldbeplannedas a green
areas."In spiteof is seriouswanring;this regionwasnot determinedas a
naturalhazardzoneandasa greenarea.
5.11.1962DatedReport
In KadifekaleandGiir~e~mer gions,landslideswerewatchedover
andtheannouncementof unsuitabilityof regionforbuildingpurposeswere
suggestedbyMr. MehmetTa~demirog1uagain,butcompetentauthoritieshad
notakenanymeasures.Forthisreason,constructionsofsquatterscontinued
aroundtheKadifekale.
29.1.1977DatedReport
In 1977,landslideoccurredmoreseriouslythantheformersanda
newreportwasprepared.This reportsuggestedthat,174housesshouldbe
relocatedto thedifferentdistrictsandalsothisareashouldbedecidedas a
naturalhazardarea.Moreover,998,1016,989andRak1mEl Kutlustreetsof
northof theAltaydistrictshouldbe controlled.In addition,theborderof
landslideareaofKadifekalewasdeterminedin thisreport.
In that time, the Chamberof Civil Engineersofficeof Izmir
publishedtheproclamationon21.3.1977.Accordingto thatreport,"As now
as,technicaldatarelatedto landslidesareahavenotbeenconsideredandbuild
up areasof squattershavenotbeenpreventedby Ministryof Public Workand
SettlementandMetropolitanMunicipality.Thereare1500housesin Kadifekale
and500of themare heavydamagednowadays.Theinhabitantsareleftliving
fOT theirownfate, therefore,it seemsthat only the die off will stimulatethe
Ministriesto takeprecaution.In ouropinion,immediately,theseareasshouldbe
decidedas naturalhnzardareas,thehabitantsshouldberelocatedtodifferent
regions,and the new measuresof build up area should be explainedto
habitants.
Becauseof thissuggestionsandreports,Kadifekalewasdecideda
naturalhazardregionin thelaw,whichis a numberof 15319,on23.2.1977
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andBuca- PreventionArea,was separatedas a new build up area for
habitants.
26.5.1981DatedReport
Thedamageffectsof landslidein Kadifekalewereresearchedand
reportedon between8 and25 April 1981.Thereportsaidthat,therewere
1116heavilydamagedhouses,134moderatelydamagedhouses,and 313
slightlydamagedhousesand 1959soundstructuresin this region.728
familiesweredeterminedto haverightto gethouses,and382familiestook
newhouses.346familieswereexaminedonceasmuch,so 197of themgot
newbuildings.
Although,the peoplegot a new building, the authoritiesof
municipalitydid not takea licensestitle- deedof habitantswho livedm
Kadifekale(Politicworriescausedthis implementation).Thereforethoseplot
ownersdidnotstoptobuildnewhouses.
In 1992,DEUmadea researchin Kadifekale,theysuggestedthat,
"Theseareasshouldbenaturalhazardriskyareas,subterraneanwaterscause
thelandslides.Thepeoplecouldnottakepermissionforthebuild-upareasin
activeregions.Accordingto thatresearch,Topaltlarea,HacIAliEfendiarea,
Akarcahdistrict,Ye~iltepearea,Ye~ilderearea were landslideareas in
Kadifekale.
,27.6.1997DatedReport
tT.D. Facilityof ~eral EngineeringandMinistryof PublicWork
andSettlementwereresearchedtogetherin Kadifekaledistrictin 1997.These
workingroupsprepareda reportabout1000-1014streetsand drawled
unavailablebuiltupareaontheplansofKadifekaleliketheformereports.
In conclusion,all of thereportsstatedthat,"somespecialareasof
Kadifekaledistrictaremorelandslideriskyareasthantheotherregionsin
Izmirandtheriskyareasshouldbecontrolledin detail.Squattershouldbe
cleanedandtheseareasshouldbe afforested."But, still therearea lot of
squattersinKadifekaleandall ofthemareontheriskyareas.
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4.4.4.8.Hatay-Asassar Area
HistoricalAsansorareais in theKarata~district,betweenHalilR1fat
StreetandNihatBeyStreet.Asansorareais a potentialrockfallarea.There
wasa rockquarryin XIX. Centuryin this areaandthisrockquarryaffects
negativelythis areanowadays.If the enoughmeasurescannotbe taken,
naturalhazard(rockfall)canoccurin Asansor.(Fig.4.23-24)
Figure4.23. The existingimplementationplanandexistinglanduseplanofAsansor
rockfallarea
Figure4.24. TheviewofAsansorrockfall area
Firstreportwaspreparedon 16.5.1950forAsansorandthisarea
was foundas rock fall risky area,thereforeAsansorshouldbe controlled
detailedbecauseoftopreventooccurrockfallhazards.
On 8.1.1958and24.10.1960,tworeportswereprepared.In these
reports,In contrast,retainingwallswerewantedtobebuild,thewall,which
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was not enough and very small, was constructedby the Municipality.
Accordingto thereportpreparedby thegeologistOktayErgiinayrocksruined
twohousesfor this reasonand, all of the housesshould be transportedto
differentregion.
4.4.4.9.Hatay- Hakimiyeti Mllliye Area
This area is behindthe Scholl of HakimiyetiMilliye, and near the
Mithatpa~aStreet.High-incomegroupslive in thereand land is verycentral
positionin Izmir.Thereare64 houses,whichhavebeeneffectedby landslide.
Figure 4.25. The existingimplementationplan and existingland use plan of
HakimiyetiM lliyelandslidearea
By R. Ertugrul,fIrst reportwaswrittenon 16.5.1961,in this report
somemeasuresaboutthelandslideproblemswerewrittenbut it wasnot used
duringtheprocessof planning.Ministryof PublicWork and Settlementmade
thesecondresearchin HakimiyetiMilliyeregionin 1963.(4.12.1963)
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Figure4.26. TheviewofHakimiyetiMilliyelandslidearea
Thereare two contiguousbuildings/apartmentsand Hakimiyeti
MilliyeSchoolin hazardarea.Accordingto the reports;newoneof them
shouldbedemolishedandSchoolshouldbetransportedneartheMithatpa~a
Streetbecauseofthequalitiesofsoilandslopes.
Fourbuildingsandoldschoolareexistin thisregiontoday's.
4.4.4.10.Narbdere-NarkentArea
Figure4.27. TheviewofNarkentlandslidearea
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Narkentarea,whichis nextto theinoniisettlement,wasbuilton
theridge of south hills of Izmir. There are approximate30 high-rise
condominiumbuildingsin thisarea,whicharenewlyconstructed.(Fig.4.27)
On 23.11.1995and 20.12.1996,MinistIy of Public Work and
Settlementpreparedtwo-detailedreportsforlandslideproblemsof Narhdere.
Thesereportsexplainthat;anylandsliderisks in Narkent.But especiallyin
winterseason,landslidesareseenwiththenakedeyein Narhdere-Narkent
area.
4.4.4.11.Alt1ndag-Merkez, Sudeposu,<;amdibiAreas
Activelandslideareasof Altmdagdistrictwill beexplainedin the
nextchapter.Thesethreeareaswill beanalyzedin detailin this researchin
termsof bothphysicalfeaturesof existingbuildingsand socialfeaturesof
residentsofthisdistrict.
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Chapter 5
CASE STUDY AREA; ALTINDAG DISTRICT
(MERKEZ- ZAFER, SU DEPOSU, c;AMDIBI SETTLEMENTS)
Altmdagdistrictwhich is in the south of the Bomova,eastof the
Tepecikdistrictand westof theAydm-Izmirhighway,is oneof the landslide
areas(Altmdag,Kadifekale,Ye~ilyurt,Kozaga~-Gaziemir- Uzundere and
Balc;ova-Narhdere-Trazh Village),in the east of the Izmir Gulf. This region
hadan independentmunicipalorganizationapartfromBomovadistrictuntil
1985,afterthis yearit becamea departmentof BomovaMunicipality.Illegal
settlementof AltmdagDistrictdevelopedsince 1980becauseof themigration
andirregulardevelopment.Nowadaysthis regionis developingfromcenterof
Altmdagsettlemento skirtsof Kalabakhill.
5.1.Location of the LandslideAreas
Altmdaglandslidedistrictwas occurredbecauseof thefaultzoneof
Kadifekale-Altmdagline. This district is a veryknown areaaboutlandslide
riskyareasin IzmirMetropolitanzone.Therearethreedifferentlandslidearea
inAltmdagdistricts;Merkez-ZaferArea,Su Deposuareaand<;;:amdibiarea.
In Altmdag-Merkezdistrict, characteristicsilt and muddy debris
flowsweremorecommonand clayeyandsilt materialsaredominantthere.An
activesilty mudflow in central district of Altmdagis having approximately
circularshapeat depthof 1- 2 m. And slopeanglesof 10°noted.The active
landslideline of fossil landslidecanbeseenin theareaofAltmdagdistrict,at
thesouthof Kan~e~meridgelocatedby themini footballfield,Centraldistrict,
andtheir surroundingshave the characteristicsof activelandslide. (Av~ar,
1997)
Additionally,a newsoil flowin Camdibidistricthasoccurredby the
excavationi thetoeoftheslopewashunit. In Camdibiregion,thetypeof soil
isdangerousand risky aboutlandslideforpeople.
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5.2.Site Analysis of LandslideAreas
Three different types of data, which were related with built
environment,land ownership and social environment,were collected in
Altmdaglandslideareas.Theseanalysesshowedus differentresults,which
wereeconomically-sociallyandlegallydifferent,in landslideareasofAltJ.ndag
district.
Table5.1. SiteAnalysesof LandslideAreas
Built Environment
Soci l EnvironmentLand Ownership
Analysis
AnalysiAnalysis
•
Land-Use Plan •D nsity. •CadastralM p
•
AgesofBuildi gsistributionAgeg lSt tusofBuildingBuil ngQ alityevelofEducationthe
Plot•
Stor yn mbersof.Employment- Bu di
• FamilySize
Buildings
• BuildingSurface
Area
• Typeof
construction
OwnershipPattern
• ChangingProcessof
Land OwnershipPattern
• DistributionIncome. PeriodofResidence
• Damagelevelof
Buildings
• Suggested
Precaution
• House/ Car
Ownership
• Comparisonof
DevelopmentPlanwith
Existingland use
The site surveywas undertakenin April- May 2000. The study
startedby theproportionof that is containingthequestionsrelatedwith the
socialstructureof residents,house/land ownershipand physicalfeaturesof
buildings.In the secondstage,habitantswereinterviewedin all houses of
Altindaglan.dslideareas.The photos archivewas the most importantdata
aboutlandslideareas in Altindag district. Three-sitevisit were given (May
1999,May2000andMay2001)to seethedevelopmentoflandslideareas.
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5.2.1.Built EnvironmentAnalysis
Built environmentanalysisincludesbuildingsandtheirphysical
features.Inhabitantsweresettledin differentdatesin landslideareasof
Altmdag,anddifferentbuildingmaterialswereobservedonthebuildings.
In this section,lands use plan, buildingquality,buildingage,
buildingarea, building storey,building structureand damagelevel of
buildingswereexaminedin landslideareasofAltmdag-Camdibi,Sudeposu
andZaferregions.Particularly,buildingdamagesand iron proportionsin
constructionsweretakenintoconsideration.
5.2.1.1.Existing Land Use Pattern
Thereare7 buildings,oneofthemis unusedand12familieslivein
othersix of thebuildings,in landslideareasof Altmdag-Zaferregion,and
therearealsotwoannexbuildings.Peoplewholivein thisdistrictareowner-
occupiers,in wherebuildingshave4, 5,6,7,8 and36doornumbersin risky
areasofZaferregion.Thesebuildingsarein northof thelandslideareaand
therearenobuildingsin thesouthofthelandslideareain Zaferegion.
Su Deposulandslideareais in thenorthofthebuildingofAltmdag
Departmentofizsu(WaterDepartmentofMetropolitanMunicipalityofIzmir).
Thereare6 buildings,in where13familiesliveandplotsareprivatelyowned
inthispartof landslidearea.Thebuildingof izsucanbeinfluencedbythe
risksoflandslide.Thehouses,whichhave549-9 and13,549/1-3,6,7 and
12doornumbersarein thispart.
Camdibiregion,whichis newlybuiltupareain Izmir,is in thewest
oftheAltmdagdistrict.Thestreetsof728,730and2593ofCamkuleareasare
landsliderisky areas.Thereare 16buildingsand onemosquein Camdibi
landslidearea.17familieslivein all ofthebuildingswhichfourofthemhave
fouroutbuildingsand the one buildingis an underconstruction.These
buildingswhichdoornumbersare728-11,12,16and17,730-2,3, 4, 5,7
and8,2593-21, 24 and25, arein southof thelandslideareaof Camdibi
region.
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Figure5.1 Lands-UseplansofAltindaglandslideareas
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Flgure 5.2 NumberofbuildingsandhouseholdgraphicofAltindaglandslideareas
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5.2.1.2.Ageof Buildings
Generally,thebuildings,whicharein thelandslideareaofAltindag-
Zaferegion,werebuiltin between1980and1990.Fourofthemwerebuiltin
between1980and1990;twoofthemwerebuiltin 1990'sbeginning.
In Altindag-Su Deposuregion,thebuildingswerebuiltin between
1980and1990too.Fourofthemwerebuiltuntil 1990;twoofbuildingswere
builtafter1990.
<;amdibiregionis a newerbuiltup areathantheotherones,and
thebuildingsin this area,werebuilt in differentperiods.Fourbuildingsof
themwerebuilt before1980's,onebuildingwasbuilt in 1987,the eleven
buildingswerebuilt since1990and nowaday, newbuildingsareunder
construction.
ALTINDAG- c;:AMDIBI
Figure5.3BuildingsageplansofAltindaglandslideareas
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Figure5.4 BuildingAgegraphicsofAltmdaglandslideareas
5.2.1.3.Building Qualities aDdIron Proportion in Construction
Reinforcedconcreteand sun-dried brick were usually used for
buildingsin threeof landslideareasof Altindagdistrict.Fivebuildingswere
builtbyreinforcedconcrete;oneof thembuilt by suo- driedbrick in Altindag-
Zaferegion.Thereis a strongrelationshipbetweenthebuildingareaand the
amountof iron, which is usedper m2•7The relationshipbetweenm2 and iron
proportionis average30kg/m2.,Twobuildingsofreinforcedconcretearestrong
qualitystructuresbut two of themare a not strongstructure.Twobuildings
whichsun- driedbrick usedfor themarein dangeroussituationsbecauseof
theirconstructionqualities.
In Altindag-Su Deposuregion,reinforcedconcretewas usedfor all
buildings.Two buildingshavestrongquality reinforcedconcretebecauseof
theironproportion,and four of themhavenot enoughiron proportionin Su
Deposuregion.
7 Thisinformationis obtainedfromthe academicmembersof the Departmentof Civil
Engineeringof IZfECH
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FJgnre 5.5. BuildingqualityplansofAltindaglandslideareas
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FJgnre 5.6 Building qualitiesandiron proportionin constructiongraphicofAltindag
landslideareas
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Sun-driedbrickwereusedforsevenbuildingsin landslideareaof
Altindag-Camdibiregion.Reinforcedconcretewereusedfor theothernine
buildings,2 of them have enoughiron proportion.Accordingto total
evaluation,22buildingsarein dangerousituationinAltindaglandslideareas
5.2.1.4.BuUdingStoreys
Generally,one,twoandthreestoreybuildingsexistin all of the
landslideareasin Altindagdistrict,andnowaday, newaddingstoreyare
goingto be builton somebuildingsbecauseof theuncontrolledsystemof
municipality.
Onebuildingis threestoreys;fourbuildingsaretwostoreysandthe
twobuildingsonestorein Altindag-Zaferregion.In Altindag-Su Deposu,a
buildinghasthreestoreys,treebuildingsaretwostoreysandtwobuildings
haveonestorey.Onebuildingis threestoreys,onebuildingis twostoreysand
thefIfteenbuildingsareonestoreyin Altindag-Qamdibiregion,whichis the
mostcrowdedareathantheotherlandslideareasinAltindag.
Figure 5.7BuildingStoreygraphicsofAltindaglandslideareas
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5.2.1.5.BuildingSizes
Differentsizebuildingsexistin all landslideareasin Altindag.Two
buildingof them have constructionfloor area smallerthan 75m2, two
buildingshaveconstructionfloorareabetween75- 100m2 andtwoof them
havelargerconstructionfloorareathan100m2in Altindag-Zaferregion.Two
buildingshavebuildingareasmallerthan75m2, threebuildingshavebetween
75-100m2 buildingareaandthreebuildingshavelargerbuildingareathan
100m2 in Altindag-Su Deposuregion.In Camdibiregion,buildingsareais
smallerthantheotherregionsin Altindag,threeofthemhavelargerthan100
m2, twoofthemhavebetween75-100m2constructionfloorareaandelevenof
themhavebuildingareasmallerthanthe75m2•
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Figure5.8 BuildingSizesgraphicsofAltindaglandslideareas
5.2.1.6.BuildingDamageLevels
Landslideoccurrenceaffectedall risky areasIn Altindag,seven
buildingswere damagedbecauseof the landslidein 1984in Camdibi.
Accordingtothereport;whichwaspreparedin 1984,fivebuildings(2593-23,
27and29,728-4 and6 ) werecollapsedtenbuildings( 2593-5, 12,14and
21,728-1,2, 7 and9,730-5 and7, 2591-10)wallswerecrackedandtheir
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hostsweretransportedto tents.Fourhosts(707-15and16,726-2 and4)
weretransportedtotentbecauseoftheriskyareas,in samearea.
Sixbuildingsweredamagedin 1998in SuDeposuregion,soil
mledintothefirstfloorofbuildings.Thisareawasdefinedaslandslide
riskyareaandunsuitablefordevelopment.In 1991,twobuildingswere
damagedin Zaferregion.Thehouses,whichweredamagedbyold
hazards,werebuiltin recentyears.
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FJgure5.9 DamagelevelplansofAltindaglandslideareas
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Figure5.10. BuildingDamagelevelgraphicsofAltindaglandslidearea
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5.2.2.SocialEnvironmentalAnalysis
Habitants,wholivein landslideareasofAltindagdistrictandtheir
social-economic,wereanalyzedin this section.Householdsurveyswere
realizedfor eachbuildingin landslideareas,anddatawerecollectedabout,
ages,householdsize,educationlevel,andoccupation,incomesandhouses-
carownershipattemsoffamiliesin thestudyareas.
5.2.2.1.HouseholdSize
Householdsizeis veryimportantcriterionfor analysisstudiesin
landslideareasofAltindagdistrict,becausetotalpopulationleve1livedin risky
area,canbecalculatedbyhouseholdsize.Householdsizesareclassifiedin
threedifferentypes,lessthanfourpeople,betweenfiveandsix peopleand
morethansixpeople.
In four buildingshouseholdsizeis preaterthan6 peoplein two
buildingshouseholdsize is between5- 6 personsand thereare not any
buildings,whichhas householdsizeless than4 peoplein Altindag-Zafer
region.
In Altmdag-SuDeposuregion,onebuildinghasnormaldensity;the
othersof themhavehigh densityof population.Four buildingshavehigh
populationdensityandonebuildinghaslowpopulationdensityandtheothers
elevenbuildingshavenormaldensity
5.2.2.2.HouseholdEducation
Thereare 47 peoplewho live in 6 buildingsand in 9 different
housesin Zaferregion.28ofthemgraduatedfromprimaryschools(20people
5years,8 people8years)and5peopleofhabitantsofZaferregiongraduated
fromhighschools.13peopleareuneducatedin thislandslidearea.
84 peoplelive in 9 housesin Su Deposuregion.49 of them
graduatedfromprimaryschool(37people5yearsand12people8 years),10
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peoplegraduatedfromhighschooland25peopleareuneducated.InAltmdag-
Camdibiregion,76peoplelivein 16houses,and42ofthemgraduatedfrom
primaryschool(31people5years,11people8years),3peoplegraduatedfrom
highschooland31peopleareuneducated.
Figure5.11 HouseholdeducationgraphicsofAltindaglandslideareas
5.2.2.3.Household Immigration Trends
Generally,all of the habitantshavecomefromthe eastof the
Turkey,in 1980'sbecauseof theunemployment,lackeducationalfacilities,
andterror.2 familiescamefromMu~,2 familiescamefromMalatyaandone
eachof familiescamefromSivas,Siirt, Kars,KonyaandBilecik,in Zafer
reglon.
Thereare8 familiesin Su Deposuarea,threeof themcamefrom
Malatya,twofromSivas,twofromKarsandonefromElazlg.
5 of 16families,wholivein Camdibiregion,camefromAgn,four
familiescamefromKonya,threefamiliescamefromMalatya,andtwofamilies
camefromKarsandtheothersfamiliescamefromSivasandBilecik.
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Figure 5 12 HouseholdImmigrationTrendgraphicsofAltindaglandslideareas
Unemploymentand terror were seen to be maIll reasonsof
migration.Lack of educationand socialfacilitieswereseenas secondaty
reasonsofmigration.
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5.2.3.Land OwnershipAnalysis
The otherimportantfactorrelatedwith settlementsin landslide
areasis landownershipattem.In thisanalysis,cadastralmapnumbers,plot
numbersandareas,titledeednumbersanddates,titledeedownernames,
legalityof plots,periodof residence,changingprocessof landownershipin
riskyareaswereresearchedin detail.
5.2.3.1.CadastralMap
The cadastralplansof landslideareasin Altindagwereobtained
from GeneralDirectorateof Land Registrationand Cadastreof Bomova.
Accordingto thesecadastralplans;theland,whichis in thenorthsideof
Zaferegionlandslideareas,wereseentobedividedintosmallplots.All ofthe
sevenbuildingshavebeenbuiltonthefourparcels,whichis in southsideof
thelandslidearea.Thetitledeedsweregotuntil late1980's,threepeople's
nameswereobservedabouttitledeedowners;Rabia~en,GiilserOzarslanand
Ahmet~en(inheritorofRabia~en).
Altindag-Sudeposuregionweredividedintoplotsin twodifferent
typeslikeAltindag-Zaferregion,northsideofthelandslideareaweredivided
intosmallparcels,southside of the landslideareaweredividedinto big
parcels.Thebuildingsexistin thenorthoftheAltindag-SuDeposuregion.
Theplots,whicharein Altindag<;amdibiregion,weredividedinto
parcelsin lasttenyearslikeSu Deposuregion.All landof landslideareain
Camdibiregionwas dividedinto smallplotsand the buildingswerebuilt
suitableforparcelborders.Generally,plotownersaredifferentpeoplein this
region.
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Figure5.13 CadastralplansofAltindaglandslideareas
5.2.3.2.LegalStatusof Plot (LandIBuildingOwnership)
Generally,landslideareasare unsuitablefor buildingsin Izmir
becauseof theslopesandgeologicstructures.All buildingswhicharein the
landslideareasofAltindagdistrict,areillegalhousings,thereforeall of them
werenotgotpermissions,frommunicipalities.
Landandbuildingownershipoflandslideareasin Altindagdistrict
arein threedifferentpositions;landandbuildingowner,onlybuildingowner
andtenant.
Thereare onlyfour buildingownerandtwotenantsin Altindag-
Zaferegionandonehabitantis bothlandownerandbuildingownerin there.
InAltindag-SuDeposuregion,allhabitantshavebothplotandbuilding.Only
onefamilyis land and buildingownerin Altindag-<;amdibiregion,four
familiesaretenantandelevenfamiliesareonlybuildingowners.
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Figure5.14 LegalStatusofplotplansofAltindaglandslideareas
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Figure5.15 LegalStatusof PlotsgraphicofAltindaglandslideareas
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Figure5.16 LegalStatusof buildingplanof Altindaglandslideareas
5.2.3.3.ChangingProcess of Land Ownership
All landslideareas,whichweresoldto people,in Altindagdistrict
wereunderstate'spossessionsuntillatestof 1970's.
Therearefourparcels(349-350-351-352)in landslideareaof
Altindag-Zaferregion.All parcels(9760m2.)wereunderState'sPossessions
until 21.05.1963,afterthisdatetheseparcelsweresoldtopeople(Thecause
ofsellingwas unknown).Landownerof theseparcelswas changedin six
differentdatesuntilnow.
Thereare six differentparcels(11061-11062-11064-11068-
11071-11074)inAltindag-SuDeposuregion.Theseplots(total610m2.)were
soldto HasanMu~mulaon22.02.1977(Thecauseof sellingwasunknown).
Andthentheseparcelswerechangedownersfourtimesuntilnow.
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InAltindag<;amdibiregion,thereare16parcels(9328-9329-9330-
9331-9332-9333-9334-9335-9336-12758-12759-12763-12764-12775-
12777),sameparcelsof these(9328-...-9336- 12758-12763)weresold
beginningsof1970'sandtheothersweresoldlatestof 1980's.
5.2.3.4.Periodof Residence
Four familieshavebeenlivingSIncemorethantenyears;three
familieshavebeenlivingsincebetweenfiveandtenyearsin Altindag-Zafer
regIon.
In Su Deposuregion,twofamilieshavebeenlivingsincelessthan
fiveyearstwofamilieshavebeenlivingsincebetweenfiveandtenyearsand
onefamilyhasbeenlivingsincemorethantenyears.
Eight familieshavebeenlivingsinceless than fiveyears,four
familieshavebeenlivingsincebetweenfiveandtenyearsandthreefamilies
havebeenlivingsincemorethan tenyearsin landslideareaof Altindag-
~amdibiregion.
Figure5.17 PeriodofresidencegraphicofAltindaglandslideareas
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Figure5.18PeriodofresidenceplansofAltindaglandslideareas
5.2.3.5.ComparisonofValidDevelopmentPlanandExistingLandUse
Pattern
Generally,in suchareasexistingland-useplanandimplementation
are differentin Turkey, becauseof the migrationand uncontrolled
development.Theotherimportantproblemis lackofcommunicationbetween
departmentsofpublicorgovemmentalorganization
Sameprocessescanbeseenin landslideareasofAltindagdistrict
too.GeneralDirectorateofDisasterAffairsofMinistryofPublicWorkandthe
Altindagsectionof BomovaMunicipalitydeclaredtheseareasas "Landslide
RiskyArea".In spiteof this declaration,illegalhousingdevelopmentis still
continuingin thisarea.
In Altmdag-Zaferregion,theboundaryof landsliderisk areawas
defmedin 1980's(Fig5.19).Existingbuildingsarelocatedin thesouthpartof
thelandslidearea.As it canbeseenin Fig5.20,in thispartoftheregionthere
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exist7 buildings.Northpart of the landslideareawasdividedinto small
parcels.(Fig. 5.20)Theseplots are emptytoday,but in near future,
constructionactivitiescanbeseenin thisparttoo.
In Altmdag-Su Deposuregion,theboundaryoflandsliderisk area
wasdefInedin Fig.5.19bytheministryofPublicWorkandSettlement.There
are6 buildingsin thenorthpartofthislandslidearea.In spiteofthedeclared
landsliderisk areaby Ministryof PublicWorkand Settlement;in existing
implementationplan the southpart of the regionis allocatedfor housing
development.Accordingto this physicalplan, 2 storeybuildingscan be
constructedin thisarea.(Fig.5.20)Thenorthpartofthisregionis dividedinto
smallparcelstoo,andinverynearfuture;in theseplotsnewbuildingscanbe
seen.
In Altmdag-Camdibiregion,MinistryofPublicWorkandSettlement
defmedtheboundaryof landsliderisk area.Thereare 16buildingsin the
northofthislandslidearea.
LEGENDoROADoBUILDING AREAoPARK AND UNUSED AREA
ALTINDAG- AMDIBI
Figure5.19 ComparisonofDevelopmentPlansandExistingPlansofAltindag
landslideareas
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Table5.6 LandownershipanalysesofAltlndag-Zaferlandslidearea
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5.3.LegitimacyProcessof LandslideAreasin AltindagDistrict
Thereportsoflandslideareasin Altindagdistrictwerepreparedin
differentdatesand by differentunits of State.Mter thesereportswere
examined,veryinterestingresultswereseenaboutlandslideareasofAltindag.
Thereforetheseprocesswillbeexplainedin detailedonebyone,moreover,the
politicaladvantageofmunicipalityandlackofcommunicationbetweenunits
ofStatewillbediscussedin thissection.
5.3.1.LegitimacyProcessof ZaferRegion
Thelandslideareaof Zaferregionis thesimplestcasein Altindag
district.In termoflegitimacyprocessonlyonereportwaspreparedaboutthis
areabyTheMinistryofPublicWorkandSettlementuntilnow.
03.03.1998DatedReport
On05.02.1998,landslidehazardoccurredinAltindag-Zaferregion
becauseof the heavyand continuousrainfall.The originalproblemof
landslideoccurrencewasuncontrolledstartingpointof subterraneanwater
andinsufficienttechnicalinfrastructure(waterpipes).
Accordingto the this reportsof GeneralDirectorateof Disaster
Affairs,if thenecessarymeasureswillbetaken(suchas:tochangethewater
pipeand to controlthe subterraneanwater),the areawill be suitablefor
developmentandthereis noneedtotransportbuildings.
However,anymeasuresarenottakingabouttechnicalproblemsin
Zaferregion,thereare six buildings,whichare in illegalpositionand 30
peoplelivein riskyenvironment.
5.3.2.LegitimacyProcessof SuDeposuRegion
Thereportsresults,whichwerepreparedbyMinistryofPublicWork
andSettlement,AltindagSectionof BomovaMunicipality,TheCommitteeof
RescueofAltindagDistrictandDokuzEylulUniversity(DepartmentofGeology
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Engineering),weredifferentaboutlandslideareaof Altindag-Su Deposu
regIon.
10.10.1985DatedReport
In respectofthe 1985-datedreport,thelandslidehazardoccurred
on03.09.1985in Su Deposuregionandheavyandcontinuousrainfall,soft
soiltypeanduncontrolledevelopmentwerecausedto hazard.Accordingto
thesuggestedregulatorymeasuresofMinistryofPublicsWorkandSettlement,
the landslideareawould be afforested,plannedas recreationareaand
certainly,this areawouldbedeclaredthatit wasa potentiallandslidearea
andunsuitablefordevelopment.
Thegeologicreports,whichwerewrittenatthesametime,saidthat
"therearenobuildingsonthelandslideriskyareaandthehouseconstruction
shouldbeforbidden."
In spiteofthereports,theBomovaMunicipalityimprovedthesouth
parts of landslide area for developmenton 15.01.1995by existing
implementationplans.
07.02.1998Dated"TheCommitteeofRescueofAltmdagDistrict"Reports
Accordingto this report,the authoritiesthat were geologist,
engineerandmedicaldoctor,examinedthelandslideareaofSuDeposuregion
forTheCommitteeof Resqueof AltindagDistrict.Thelandslideoccurrence
wasseenon southof theSu Deposuregion.Theheavyrainfallandsoftsoil
typewerecausedtohazard.Thebuildings,whichdoornumbers,were3 and
7, effectedverystronglyand the otherfour buildingsweredamagednot
sttOI).gly.Thefamilies,wholivedin landslidearea,shouldtransportheother
settlement,thelandslideareashouldplannedforrecreationareaandtheaxes
ofstreamshouldbearranged.
06.02.1998DatedAltindagSectionofBomovaMunicipality'sReports
In respectof the reports,which were preparedby Bomova
MunicipalityandtheAltindagSection,theresultsofthelandslideoccurrence,
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whichoccurredbytheheavyrainfall,newlandslidehazard,wereseenabout
4000m2.Therewerefivesquattersin thereandin theiropinion,thisareawas
naturallya riskyareaandtheMinistryofPublicWorkandSettlementshould
conductananalysis.
03.03.1998DatedMinistryPublicWorkandSettlement'sReports
In this report,TheBomovaMunicipality'simplementations,which
werePartialplanson 15.01.1994,werecriticizedandBomovaMunicipality's
irresponsibilitywas criticizedaboutany dangersituationin Altindag-Su
Deposuregion.ThereforeMinistryof PublicWorkand Settlementhad not
doneanythingaboutit.
03.06.1998DatedDEU(DepartmentofGeologicalEngineering)'sReports
GeologicalEngineeringDepartmentsof Dokuz Eyliil University
maderesearchin landslideareaof Altindag-Su Deposuregion,whenthe
RahmiCobanwholivedin landslideareaof Altindag-Su Deposu,required
geologicalnalysisin landslidearea.
Accordingto this report,landslideoccurrenceof landslideareaof
Altindag-Su Deposuregionwasatsurface,andthishazardcanbecontrolled
veryeasily.Mterthishazard,fluidsoilsdidnotdamagethebuildingsand if
thesoilswill becleanedandtechnicalinfrastructurewill becontrolled,these
areacanbesuitablefordevelopment.
5.3.3.Legitimacy Processof c;amdibiRegion
In twodifferentdates,tworeportswerepreparedaboutlandslide
areaofAltindag-Camdibiregion,byMinistryofPublicWorkandSettlement,
andtheyexplainedthesameresultsandsuggestions.
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21.2.1984DatedReport
Thisreportexplainedthat,thestrongerlandslidewasobservedthan
theformers,occurredin 1984becauseof theheavyrainfallandsoftsurface
soiltypes.In theresultofthesurveys,theC;amdibiregionshouldbedecided
"PotentialNaturalHazardAreas"and squattersshouldbe transportedthe
othersettlements.Andthisareashouldbeplannedasgreenareaforcity.
In 1986,the familieswho livedin landslideareaof Altindag-
C;amdibi,weretransportedfromAltindagtosocialhousingsin Buca.
25.9.1992DatedReport
Mter theoccurrenceoflandslidein 1992,newreportwasprepared.
Accordingto 1992'sreport,thesuggestion,whichwerewrittenin 1984report,
shouldcontinueaboutlandslideareaof Altindag-C;amdibi.Thegeological
studieswererealizedandit wassuggestedthatthisareashouldbeafforested
forcity.
The results of the Altindaglandslideareas analyses;vanous
measuresweresuggestedbydifferentorganizationaboutthesethreelandslide
riskyareasofAltindagdistrict.All theseprecautionswereinterpretedfromthe
reportsofgovernmentdepartments.
The table; summarizesthe results of the Altindag surveys
additionallyshows,similarities,differencesandsuggestionsfortheselandslide
areas.Thereare206habitantsliveinAlt1ndaglandslideareas.
The resultsof Altindaglandslideareasstudies,whichis a case
studyareas,wereexplainedin this chapterbut generalpoliciesof natural
hazardsareasandphysicalplanning,differentexistingstudiesor researches
willbeexaminedin nextchapter.
IIMIR YUKSEK ~KNOWJi EHSnWSU
REKTORlUGU
Kij/ljpltone ve Dokumonrosyon Ooire 8~.
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AccordingtoBornova Accordingtoboth
Municipality;landslide BornovaMunicipalityand
areais notdangerous Ministry:thelandslide
forbuildingsandsuitabeareais certainly
fordevelopments.(DEU unsuitablefor
1994) developments.Thisarea
MinistryandResque shouldbeafforestedand
CommitteesofAltmdag shouldbecontrolledafter
Districtwereopposed heavyrainfall.
Table5.8 ThreedifferentsolutionsproposalboutAltmdaglandslideareas
Altindai-Zafer Altindag-SuDeposu Altlndag-~amdibi
Region Region Region
Similarities
• All oflandslideareasaredefInedas"PotentialLandslideAreas"by
TheMinistryofPublicWorkandSettlement
• Somefamiliesarelivingin eachofthesezones.(Zafer:6 families,47
people,Su Deposu:8 families,84 people,Camdibi:15families75
people)
• All familiesarelivingin illegalbuildingsandanyof themhavenot
permIssIons.
• TheBornovaMunicipalitydoesnottakeanymeasures.
Differences
Accordingtoboth
BornovaMunicipality
andMinistry;If the
necessarymeasures,
whicharetoreplace
technicalinfrastructure,
tochangethestreamaxe
tocontrolsubterranean
water,aretaken,the
landslideareasarewillb
suitablefordevelopment.
Suggestions
• In ZaferRegion,immediatelynecessarymeasureshouldbetaken
andbuildingconstructionsshouldbecontrolled.
• In CamdibiRegion;certainlythisareais notsuitablefor
development.Thereforeallhabitantshouldbetransported,until
anydangeroushazardwilloccur.
• In Su DeposuRegion:Detailedresearchesshouldbedoneabout
landslideoccurrenceandallauthoritydepartmentsshoulddecide
andshoulddeclaretheresultstogether.Municipalitieshouldnotact
politically.
135
Chapter6
PLANNING SENSITIVE POLICIES ABOUT NATURAL HAZARDS IN TURKEY
Due to the geographyand geology,a considerablenumberof
naturalhazardsanddisasterarebeingin Turkey;i.e. earthquakes,floods,
landslidesandrockfallsetc.
In the recentyearslots of naturalhazardshavebeenseenand
becauseof themthe greatlots of numberof peopledied.Although,these
naturalhazardsarenaturalthings,theseareseenasgreathazardsbecause
of,illegalurbanization,inadequatesocialandtechnicalinfrastructureandthe
poorqualityin construction.(GeneralDirectorateofTechnicalResearchand
ApplicationoftheMinistryofDevelopmentandSettling,1998)
In thissectionthepolicies,plansandthelawandregulations,for
preventingnatural hazardswill be explainedand criticizedand some
proposalswillbedeveloped.
6.1. Planning History of NaturalHazard Management
Just as it happenstodaytheprecautionsfordisastersweretaken
afterthedisastersin historytoo.Themostimportantlegislationconcerning
thiswas"EbniyeNizannamesi"in 1848.Thisact,thatincludesthenecessary
characteristicsaboutbuildings,wasuseduntil 1877all overTurkey.In those
years,sameotherlaws,whichorganizeroadsandinfrastructure,werealso
putin practice.
Planningconcepthasbeenthemostimportantsubjectin thefIrst
yearsofTurkeyRepublic.Firstly,in 1928,ThePlanningDirectorateofAnkara
hasbeenestablished.A quickdevelopmentin planningwasseenbetweenthe
years1930and 1945."TheMunicipalityLaw"(1930),"UrilUmiHuslZsiliha
Law"(1930),"TheMunicipalityUrbanInfrastructureLaw"(1933)havebeen
formedin thisperiod.Theearthquakesbetweentheyears1939-1944caused
thelossofgreatnumberofpeopleandproperty,becauseof theseeventsthe
importanceof makingplanningwasunderstood.In 1944,"TheMeasures,
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whichis beforeandMter theEarthquakeLaw,"hasbeenaccepted,and in
1945thefirstearthquakemaphasbeenpreparedinTurkey.
Becauseof the immigrationfrom rural areas to urban areas
beginningfrom1950'sandbecauseofseriousurbanproblemthelawshave
been sufficientand in 1956,"MunicipalityDevelopmentLaw" has been
formed.In this law "hazard"conceptwas firstlyanalyzed.Becauseof the
increasingnumberofhousingproblemsandhazardnecessmymeasuresand
policiesanda newministry,whichis MinistryofPublicWorkandSettlement,
has beenneeded.In 1958this ministryhas beenestablished,and this
ministryhas takenthe dutyof precautionsafterandbeforedisasters,the
developmentof cityandvillagesandthestandardizationof theconstruction
tools.In thesameyear,thelawnumberof7126"CivilDefenseLaw"hasbeen
. accepted.
In 1959,Lawno 7269;"MeasuresandAssistanceto bePut into
EffectRegardingNaturalDisastersAffectingtheLifeoftheGeneralPublic"has
beenaccepted.Themostimportantcharacteristicsofthislawis establishment
oftheHazardFundforEmergencyandit wasnotonlyaboutearthquakesbut
alsoforall typeofhazards.
In 1960'srapid urbanization,createdmanyphysical,socialand
economicproblems.Becauseof this in 1968MasterPlan Officeshavebeen
establishedin Izmir,Ankaraand Istanbul.Theseofficeswill geta strong
relationshipwithmunicipalitiesandtheywillpreparemacrophysicalplansof
citiesandtheywillbeadvisorsin thepreparationofimplementationplans.
In 1972,in ordertoincreasetheincomeproportionofthelaw7269,
a newEarthquakeFondhasbeenestablished(1571).Gecekondusbecamea
vehicleof unearnedincomein 1950'simmigrationfromvillageto citiesand
insufficientpublicpoliciesmadethis conditionmuchworse.Between1980
and1990'samnestydecisionsrelatedwithillegalbuildingshadbeengranted
thefour times,with the help of the amnesties2805- 16.03.1983,2981-
24.02.1984,3290-22.05.1986,3366-18.05.1987and27.03.1994a great
increasein theillegalurbanizationandin gecekonduswereseen.In 1985,
TheDevelopmentLaw(3194)wasadoptedin theseconditions,andthis law
decentralizedplanning authorityand local governmentsbegan to be
competentin thepreparationandapprovalprocessofurbanphysicalplans.
As a result,unsolvedproblemof theimmigrationfromvillagesto
cities,createdan unearnedincomeeconomyand uncontrolledbuilding
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weakbuildingstoo.Becauseofthisillegalbuildingshaveincreasedinnatural
hazardrisky areas.And alsotheweakbuildingshaveincreasedin Turkey,
whichareearthquakeregions.
6.2. ExistingLaws,Regulations,InstitutionsandApplications
Today differentlaws, regulationsand institutionsare realized
variousapplicationsin ordertopreventHazardharms.Wecanexaminethese
in three sections.There are laws and regulations,institutionsand
applications.
, 6.2.1.ExistingLawsandRegulations
Thelawsaboutnaturalhazardscanbeput in orderlikethis;The
DevelopmentLaw,TheMunicipalitylaw,TheGecekonduLaw,AmnestyLaw,
MassHousingLaw,"MeasuresandAssistancetobePutintoEffectRegarding
NaturalDisastersAffectingtheLifeoftheGeneralPublicLaw,andetc...
TheDevelopmentLaw(LawNo:3194)
In thislawtheword"naturalhazard"takesplaceonlyonetime.The
subjectof naturalhazardcouldnot be seenin this law in detail.It only
includescodesandregulationsrelatedwithurbanphysicalplansandrelated
withlegalconstructions.
MeasuresandAssistancetobePutintoEffectRegardingNaturalDisasters
AffectingtheLifeoftheGeneralPublicLaw(LawNo:7269)
The realaim of this law is to dealwith damagesof thenatural
hazards.The Ministryof PublicWork and Settlementdoesthe necessary
activities,whichareevaluationofnaturalhazardsize,naturalhazardeffect,
specialtyofsettlement,bylookingatthegreatnessofthedisaster.
Thebuildingsthatwillbeconstructedafterthenaturalhazardsare
inauthorityofthemunicipalitiesoftheseplaces.It is obligatorytotakeproject
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andfonds.Thebuildings,whichhavenotgotcredentials,aredemolishedafter
30days;Becauseofthelessofcontrolin naturalhazardareas,therearestill
lotsofbuildingswithoutpermission.
The emergencyafterthenaturalhazardsis alsoincludedin this
law.Theformationof theemergencycommittees(Vale,mayorandtheRed
Crescent)is statedin thislaw.Alsoit hasbeenmentionedthatsomechanges
can be madein developmentin somenaturalhazardrisky areas.The
municipalitiesprovidethenewsettlementfor thedamagedpropertyowners.
TheMinistryofPublicWorkandSettlementgiveslong-termdepthstoproperty
ownersin orderto providethemnewhouses.Councilof Ministershas the
authorityof erasingthe half of thesedepths.In this part the conceptof
"owner"is anopendefInitionsoit causesbigproblems.
RescueProgramsforDamagedBuildings,whichDamagefromNatural
Hazards(LawNo:4123-4133)
The law numberof 4123is aboutthe helpthat is doneto the
ownersandtenants.Andit makesthesepeopleindebtedtoit in ordertoget
newhouses.Thepeople,whoarerelativesof thedeath,cangetfmancialaid
fromthehazardfond.Thislawhasstatedtheseshares.
According to the law 4133 the investmentdebts of the
municipalitiestoBankofProvincecanbeerasedbyCouncilofMinisters.
TheMunicipalitiesLaw(LawNo:1580)
Thenaturalhazardriskyareastheexchangeabilityof thisprocess
causesproblemsforthenaturalhazardregions,whichcanbe/shouldbeused
differentplanningapproach.Themostimportantapplicationofthislaw,about
thenaturalhazardareasis togivelicenseforconstructionandrepair,andto
controlthedangerousbuildings.
Also in this law, fIre precautionstake a greatplace. So it
emphasizesdifferentnaturalhazardssuchasfIreratherthanearthquakes.
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TheMunicipalitiesIncomeLaw(LawNo:2464)
Therearesomanysourcesofmunicipalityincomes.Theexpenses
thatareaboutnaturalhazardsareBuildingReconstructionExpensesandthe
otherexpensesaboutreconstruction.Theyarenottakenfromthebuildings,
which were damagedbecauseof the earthquakes,floods and fires by
municipalities.
Alsoin this law,it is statedthatthegovernmentmustpayall the
infrastructurexpensesinnaturalhazardareas.
TheLawabouttheManagementofMetropolitanCities(LawNo:3030)
Thedutiesof themetropolitancitiesmunicipalities,aboutnatural
hazardsareplanningMasterPlanandcontrollingof thedevelopmentplans
thataredonebythesmallmunicipalities.Thedutyof takingprecautionsfor
ftresis theirdutytoo.
Accordingto theMasterplansthattheywill do,thechoiceof the
placeofthepublicinstitutions,theestablishingofthenaturalhazardregions
andetc.haveincreasedtheroleofmetropolitancitiesmunicipalities.
AmnestyLaw(LawNo:2981)
This lawandits applicationsarein factjust legalizationprocessof
illegalbuildingsandsettlements,whichhadbeenconstructedon themost
riskyareasin termsofnaturalhazards.
Thesubjectof amnestyhasnotgotanyprecautionsaboutnatural
hazard.As a resultof thismentionedlegalizationprocessillegalsettlements
increased,in theregionsthatcarriestheriskofnaturalhazard.
GecekonduLaw(LawNo:775)
The deftnitionof Gecekondusis statedin the law that, it is a
building,whichis calledGecekondus.The law triesto solvethis problem
establishingthree zones,which are squatterpreventionarea, squatter
clearanceareaandsquatterehabilitationarea.
140
Theinefficiencyin laworthedetailedregulationsalsogivedetailed
informationabout natural hazards.Althoughthis law is still valid, its
applicationis verylimitedespeciallyin lastyears.
TheRegulationaboutTheBuildingsWhichwillBuildin NaturalHazardAreas
In this regulation,it has beenprohibitedto build or to restore
buildingswithoutpermissionin naturalhazardareas.The subjectof the
earthquakeis alsomentionedin a detailedway.
TheRegulationabouttoConfirmPeopleSufferedBecauseofNaturalHazard
In theseregulations,whicharerelatedtothepeoplewhoaregoing
tobuilda newhouseorgetcreditafternaturalhazard,it is paidattentionto
deliverthepublicsourcesin justice.Forbeingengraftment,hisbuildingmust
havebeendamagedit is notexplainedhowthedamageconfrrmationwill be
done.Theengraftmentcouldnot transfer.Thepeople,whoareheirin law,
became ngraftmentwhentheirrelativesdiedin naturalhazard.Thetenant
cannotbeengraftment.
TheRegulationabouttheBuildings.LandsandBuildingGroundsWhichare
SupposedtobeUsedaftertheNaturalHazard
The law puts thesein an order.••TheValueDistil Commission"
organizesall thesethingsbydoingeverydetailedinvestigation.Thisregulation
provesus that,thereis somanyunplannedworkingshavebeendonein the
naturalhazardarea,andtoomanysourceshavebeenexhausted.
TheRegulationabouttheBasicrulesRelatedtotheEffectsofNaturalHazards
onGeneralLife
Theregulationsdetermineanddermewhetherif thedestructionhas
thequalityof disasteror not. If in a villagewhichhas 100units,% 10of
buildings,in a villagewhichhasmorethan1000units,atleast10buildings,
in townswhere5000peoplelive,20 buildings,in a placewhichhas 5000-
141
10000people25buildings,in a placewith10000-3000030buildings,in a
placewith30000-50000,40buildingsandin a placewheremorethan50000
peoplelivein, 50 buildingsmusthavebeendestroyed,to acceptsaidthat
disastereffectsthegenerallifein thisarea.Thislawdoesnotconsistwhatis
goingtobedoneafternaturalhazardandthisis theproblemin thislaw.
TheRegulationabouttheEmergencyOrganizationandPlanBasesrelatedto
NaturalHazard
This law arrangesthe relatedassociationsto do all necessary
preparationsbeforeanyofthenaturalhazards,andduringthenaturalhazard
arrangestheirorganization.Accordingtothelaw,governororheadofficialhas
rightto monopoliesall thenecessaryvehiclesin a naturalhazard.Thelaw
determinesit that,emergencyscenarioshaveto be doneaccordingto the
worstsituation.
In this law,thethings,whichhavetobedonebeforethedisaster,
areexplained.But thesearerelatedtotheorganizationandaccordingto the
law.It is emphasizedthatrelatedassociationsmusthavethepreviousreports
andmapswhichshowtheareain destruction.
TheRegulationofConstructionwhichis GoingtobeAppliedInsidetheBorder
ofMunicipalityandNeighboringAreasandOutsideAreasWhichhaveno
Plans
Thebasicaimoftheregulationsi toputtheplaces,whichareout
ofplanin an order.But in thedefInition,disasterconsistsof thebuildings,
whicharenotsuitablefortheconstructionplansin thenaturalhazardrisky
areasorin theareas,whichhaddisaster.Paymentin advancehasbeengiven
tothenaturalhazardregulationandit is emphasizedthatthebuilding,which
aregoingto be built in thenaturalhazardareashaveto fIt to thenatural
hazardregulations.
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TheRegulationofDevelopmentaboutheKindofMunicipalitieswhichareout
ofLaw3030
Out of Metropolitancities and related municipalitiesthese
regulationrules,whicharesupposedtobeusedin themunicipalitiesthatdo
nothavetheirownregulationofdevelopment,canbeoutoforderagainst"The
RegulationabouttheBuildingswhicharegoingtobebuiltin NaturalHazard
areas"
TheRegulationwhichnumber3030ofLawApplyabouttheManagementof
MetropolitanCities
Accordingto thelawit doesnotprovidefora differentinterference
tothenaturalhazardfieldthantheafterareas.Normalprovidingis validfor
thenaturalhazardfields.Thereis nota program,whichis goingtodecrease
thefailuresof naturalhazard.Therearesomeotherregulationsoutof these
regulations.Forexampletheextraregulationaboutshelters,theregulationof
competenceaboutthefoundations,whicharegoingtotaletheresponsibilityof
physicalplans.
6.2.2.ConnectedInstitutions
In Turkey,CentralManagementInstitutionsandLocalManagement
Institutionsform the associationaledificeof developmentsystemCentral
Managementinstitutionsare; PrimeMinistIy StatePlanningOrganization,
MinistIyof Publicworks,Bank of Provinces,MinistIyof Finance,Province
AdministrationDirectorateof Land Office. Local Management;Units,
MetropolitanCityMunicipalities,othermunicipalitiesandvillages.
ThePrimeMinistryStatePlanningOrganizations(SPO)
TheresolutionaboutSPOcameoutin 1969.Accordingtothislaw
this foundationis responsiblefor the planningof development.Especially,
after1995,SPObecameresponsiblefoundation,whichhastoprepareregional
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developmentprojects,anddoingstatisticsworksabouttheareas,whichare
supposed,beundeveloped.
TheMinistryofPublicWorksandSettlement
Thisministryhasa largecompetenceaboutbuilding,planningand
naturalhazards.It consistsof BuildingWorks,NaturalHazardDepartment
andTechnicalInvestigationandPracticingGeneralAdministrations,and in
thecontrolfieldit hasHighTechniquesCommission.In thecitiesthereare
Administrationsof Public Works. Natural Hazard Works General
Administrationhasbeendividedintothreedifferentandimportantmissions.
Thefrrstoneis beforethenaturalhazard.Second,oneis duringthe
naturalhazardandthelastafterit. ThisGeneralAdministrationhasto take
necessaryprecautionstopreventhedamage,hastoapplytheseprecautions,
has to do necessaryworksto decreasethe effectsof naturalhazardand
providetemporarybuildingsornecessarythingsin thenaturalhazardarea.
And also they haveto set up the conditionswith the related
ministry.Besides,they have to prepareprogramsfor the buildingsof
"Building Works General Administration,Municipalitiesand Private
Institution"aboutwhattheyneed.Theyareresponsibleforpreparingbuilding
programsforpublicbuildingsandnaturalhazards,whicharenottemporary,
andtheyhavetoprovidetheirworks.
The duties of TechnicalInvestigationand Applying General
Administrationare,to investigatenecessarymaterialandbuilding,prepare
earthquakemaps,togetprecautionsaboutthebuildingwhicharegoingtobe
builtin theearthquakearea,todefmebuildingprojectbases,givingcertificate
totheprivatepUIVeyorsandreporttheirregisters.Andin 1998it wasadded
thattheyhaveto donecessaryinvestigationsaboutthematerials,whichwill
beusedin thepublicbuildings.
The Administrationof Ministry,Public Workshas two different
branches,which are naturalHazardWorksand DevelopmentWorks.The
dutiesofdisasterworksBranchAdministrationsare;todefmethedamage,or
preparingreportsaboutnaturalhazards,preparinghelporrescueplanswith
therelatedinstitutionto provideconnectionamonginstitutions,to choosea
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safeplaceforthepeoplewhowereeffectedfromdisastertopreparea map,to
helpandtocheck.
BankofPrgvinces
It wassetup tohelpfmanciallyandtechnicallyforthepreparation
of physical plans and in providingtechnicalinfrastructureof local
administrations.According to the law, the partnershipof Private
Managements,Municipalities,VillageManagementsareacceptedasa partner
ofthisBankofProvinces.ThemaindutiesofBankofProvincesareproviding
creditaccordingtothewishesofjointlymanagements,ocontrolworks,which
areoutofministIy'scontrol.Alsotheyhavetocontrolgeologicalessays,which
aredonebythegeologyoffices,andtheyhavetodefinetheareas,whichhave
theriskofdisaster.
GeneralDirectorateofLandOffice
Themaindutyoflandofficeis toprovidelandandplaceforbuilding
industIy,tourismandpublicplaces.Besidestheyhavetoprovidea balancein
thelandpricesandtocontrolandstock,tobuyandsell,localizationworks.
This officeespeciallydoesthe worksof investigator,of reservoir
landsandinstitutionlands,if theyaresuitabl~tosellornot.Andtheycheck
theplansoftheselandsanddecidetosellorrentpeoplewhoneed.
DirectorateofProvinceAdministration
Accordingto the developmentlaw, their duties are; applying
versificationandpreparingdevelopmentplansforthelands,whichareoutof
theboundaryofmunicipalityandneighboringareaandtocontrolthem.Also
theyareresponsiblefor"masshousingareas"andconfIrmingtheirplans.
MetropolitanCityMunicipality
With the law (3030),thatwas acceptedin 1984,the conceptof
MetropolitanCitygotintothelaw.As a resultofrapidincreasein population
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With the law (3030),thatwasacceptedin 1984,the conceptof
MetropolitanCitygotintothelaw.As a resultofrapidincreasein population
of bigcitiesnewsurroundingmunicipalitiesoccurredaroundthebigcities,
whichhavedifferentcompetenceto thislaw.Thesemunicipalitiesareput in
anordertoprovideservicesin a plan,effectiveandin anorder.Theyhaveto
preparedevelopmentplans,to confirm,to applyandtheyhaveto checkthe
othermunicipalitiesimplementationplansandconfirmthem.
VillageManagement
Villagelaw (Thelawwithnumber442in 1924)likea municipality
lawis forsmallplaces.Theyhavetododevelopmentworksaboutvillage.Mter
theheadmanhadgotthepermissionfromthecommission,hecanask the
settleddownplanfromtheunit,whichtheycombine.Thegovemorofprovince
confIrmstheseplans.
As weseelocalunitstakedecisions,whicharerelatedaboutthe
settledplaces.Sotheyhavetounderstandif theplaceis in thenaturalhazard
failureornotandthiscontrolmustbedoneseriously.
6.2.3.PlansandApplications
Planning
The aunsof the developmentlaw are; thesebuildingsmustbe
suitablewith "Plan,science,healthand environment"so developmentlaw
consistof using,running,protectionand makingthe buildingshealthier.
Amongthe aim of developmentlaw, there is a title, which is "fItting
surroundingconditions"butit is notreallyunderstoodwhatit consistsof.The
regions,whichhavetherisk ofnaturalhazardorhaveprobabilityofnatural
hazard,arenotclear.
Decreasingtherisks of disasteris not clearlydefInedamongthe
almsof physicalplans.Thereis not a legendin themacrophysicalplans,
whicharerelatedtothenaturalhazardareas.
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Planning,thedutiesof applying,decreasingtheeffectsof natural
hazardarenottoldbythem.As thereis notorderabouttheareas,whichare
riskyfordisaster,certainsolutionscannotbefoundin theapplication.Also,
asthereis notanyplanningin themacroplansfortheriskyareaslocalplans
areaffected.All thesefailuresshowthatthereis anunplannedapproachto
theseareas,which are in a risk. Duringthe set up termof plans,the
standards,whicharegoingtobeusedfordisasterisksandplanningbases,
cannotbedefmed.
PlanningandDevelopmentPractice
Applicationofplansconsistsof,orderingbuildingprocess,technical
andsocialinfrastructureandusingofgreenareas.Lackoffmancialsourcesis
thebiggestproblem.If a sourceis foundto supportfinancially,theplans,
whicharegoingto beappliedin theriskynaturalhazardareasthatcanbe
preparedeasily.
Dueto lackof control,someotherproblemshaveoccurredduring
applicationprocess.During the planning,technical,bureaucraticaland
politicalresponsibilitieseffecteachotherand causenegativeresults.In
application,theydidnotcareoftechnicalcontrols.Planningunits,areusually
separatedfromapplication.Politicalcontrolsareseenonlyin thelawsuit.
Bureaucraticallycontrolhasbeenoutofagendaasa resultof fast
counteraction.Theremustbe a serioustechnicalcontrolin the planning
worksaboutdisasteriskyareas.Thecontrolofbuildingsis oneoftheother
problems.If thereis naturalhazardin an area,accordingto thelaw, it is
decidedwhethernaturalhazardeffectsgeneralife in thatareaor not,and
thenif it is riskytheareais announcedas"naturalhazardriskyarea".
Andall thenecessitieslikeemergencyaid;rescuingandtemporary
placestoliveareprovidedin a shorttime.In a longtermtheystartinhabiting
andsettlingworks.Thepeople,whosehousesor businessplaceshavebeen
destroyedheavily,haverightin thelawsothegovernmentgivesorbuildthem
housesorbusinessplaces.
ThegovernmentrepairstheBuildings,whichhavebeendestroyed
partly.Theownersofthesebuildinggetcreditsfromthegovernmentandpay
thembackin a longtermwitha lawinterest.Whilethebuildinghelpis doing,
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the biggestproblemis knowingwithoutand searchesif the househas
permissionor not..Besides,it is notcontrolledif theyhadtakennecessary
precautionsfor the naturalhazardor not.So thebuildings,whicharenot
suitableforthelawin progress,havenotbeenpaidorhelped.
Theotherproblemin theapplicationis gecekondusorshanties.It is
notclearin thelawthatwhois goingtotakeresponsibilityin a disasterabout
thesebuildings.In aplanning,whichis sensitiveaboutnaturalhazards,there
mustbeaneffectivepoliticiansagainstillegalbuilding.It is clearatfirstsight
that,theseplaceswheregecekondushavebeenbuiltaredangerousandhave
thehighestrisk ofnaturalhazard.
Thereare settlingareas,whichare out of physicaldevelopment
plan, dangerousand not suitablefor living.Waterflood lairs, land with
alluvium,coalmineareasand the areas,whichhavehigh bends,are the
places,wherewe can seegecekondus'placesmost.Weakand disqualify
materialsusedin theconstructionbuildingsincreasedisasterisk.Thepeople
whobuildtheseincreasenaturalhazardrisky.Thepeople,whobuildthese
buildings, usually do not have financial opportunitiesand technical
information.Besidesthesebuildingsarebuiltin illegalareasandtheyalways
havepossibilitytobecollapsedbythemunicipalities.
Becauseof thesereasonstheyarebuilt-up withthelawcosts.So
thereis not any technicalstandardabouttheseareasand mostlya new
developmentlaw,whichforgivesthem,occurs.After1980,theseareasbecame
rantareasandthesecausedmoreinvestmentslikeincreasingthenumberof
floorsordensity.That'swhyrisksin theseareasincreasedmore.
6.2.4.PracticeAbroad
LikeTurkey,thereareso manycountries,whichhavetherisk of
naturalhazards.If we searchtheir sensitiveapproachesfor the risks of
naturalhazard,we can see two differentapplications.The first one IS
"approachesin planning"and the secondoneis "approachesin building
controls".
TheUnitedStatesofAmericaandJapan uselandusingplanning
approaches,whicharesensitivefornaturalhazardrisk. In California,planor
maps,are preparedrelatedwithnaturalhazards.(Likegeological,seismic
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areworkingin theconstitutionsofmunicipalityhastopreparegeologymaps
or such plans. They are responsiblefor controllingtheseapplications.
(MinistryofPublicworksandSettlement,GeneralAdministrationofTechnical
Investigation,1998)
The developmentlaw with number3194 and the Projectof
RegulationsRevision)As it is known,Japanis a countrywhereearthquakeis
a veryfrequentnaturalhazardandJapan governmentsetsup a struggling
planningapproach.The first, primarytargetof everyplanninglevelis, to
providethesafetyofearthquakeandfire.Threedifferentregionsaredefmedin
cityplanningprocess,theareas,whichwillbeplanned,andtheareaswhich
planningwill beundercontrol,theareas,whichhadnaturalhazard,arein the
lastcategory.
Countrypoliticsthataresupposedto increasethestrengthagainst
disastersconsistsof increasingtheopenandgreenareasandbuildingup
roads in risky regions.For examplein Tokyo the administrationof
metropolitanpreparesdisasterpreventionplansoncein 5yearsandaccording
to theseplans, they preparethe otherplans.Thereare somedifferent
approachesaboutbuildingcontrolsubjectin theabroad.
Especiallyin the countries,whichbelongto Europeassociation,
thereis a deephistorythatprotectscustomersandworkswithdisciplinein
buildup sector.In Germanybuildingup sectorworkstogetherwithbuilding
administrations,whichgivethepermission.Controlengineersmakecontrols
ofbuildingsonbyotherinstitutions.Theseinstitutionsorpeoplehavetoget
insuranceofoccupationalresponsibility.
In Francepuxveyorandinsurancedotechnicalcontrol.Socontrols
are donevery often and the insuranceis in it. Plans are taken into
considerationmoreseriously.
In USA,theygiveimportancetothequalityofseIVicesorgoods.The
banksfmanceprivateproperties.Heretwothingsprovidethebestsolutionfor
buildingqualityamongoccupationalresponsibilityinsuranceandprotectionof
customers.Thesepeoplehavetheinsuranceofoccupationalresponsibility.
As earthquakeis a veryoftendisasterin area,theymadesome
changesin understandingsabout planningand constructionprocess.
Accordingto the law, the ownerof the buildingand the commissionof
controllingbuildingsareresponsiblefor thequalityof buildings.Theaimof
this lawis to decreasethedamagesof disaster.So controlsarequitewide-
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controllingbuildingsareresponsiblefor thequalityofbuildings.Theaimof
this lawis to decreasethedamagesof disaster.So controlsarequitewide-
spread.It is seenthattherearesomeeffectivefactorslike"preparingsensitive
plans in naturalhazardsas it is donein the otherslike responsibility,
insuranceandcontrolsprovide ntiretyin planning".
6.3. 17August 1999DatedPost-EarthquakeApproachesConcerning
Natural Hazard
Mter the17Augustdatedlargestearthquakeverhappenedin the
20th century,necessarystepshavebeentakenconcerningthe law and
institutions.Generally,in respectof usual post-earthquakeimprovement
work,atransformationoftheapproachestothedisastersis noticed.
If we takea roughlook at thesetransformations,we can easily
observechangesatlegalandinstitutionalstructures.
6.3.1. Recent LegalMeasures
Basically there are three mam.new measures:
Earthquake Insurance, Construction, Supervision and
Competence.
Compulsory
Professional
CompulsoryEarthquakeInsurance(DecreeI 587; Gazette27.12.1999)
Accordingtothislaw,"recovery"responsibilitiesin thescopeofthe
statedisasterdispositionshaveended.StateTreasurysubordinated"Natural
DisasterInsuranceCouncil"is aboutbeingfounded.Newand independent
funds,intended irectlyfordisasterpurposes,aremadeup.Buildings,except
public and village ones, are bound to the compulsoryinsurance.
Consequently,a breakdownof owners'real estateand immovablewill be
drawnup. The abovementionednew Institutionwill be allowedto get
consultingservicesprovidedfromprivatefIrmsformaximum5yearperiod.
There are of coursedifferentinstitutionsand personscalling
attentionto somedefectsand inconveniencesregardingthis law.Rumours
150
integrityof institutionalizationstructureandconstructionruleshasnotbeen
considered.
Thereis noanystrictdatabaseregardingthebuildingqualitiesand
stocks.Architect,cityplannerandengineershavenotbeengivenplacein the
NewInstitutionBoardofAdministration.Providedfundswillnotbeusedbut
to coverimmovablelossesonlyafterdisasterhappened,neglectingtherisk
managementandpre-disasterplanningworkandstudies.(Balamir,2000)
ConstructionSupervision(DecreeI 595; Gazette10.04.2000)
This law stipulatesfor the frrst timethat the structuresolidity
togetherwiththequalityshouldbenecessary.Possibilitiesof privatesector
supervisionservicesin thetechnicalsenseareprovided.StructureSupervision
Foundationsaregoingtobeformedin threedifferentclassesdependingonthe
scaleofsupervisionservicestobeboundandtheproject,controlapplication
aregettingauthorized.Apartfromthesefoundations,responsibilitiesof the
contractorandbuilding-sitetechnicalchiefarealsoclearlydetermined.If the
reportsoftheStructureSupervisionFoundationsarefoundacceptablebythe
relevantadministrations,residingpermitsarethenissued.
In addition,themunicipalityandothercompetentauthoritieswill
also inspecttheStructureSupervisionFoundations.Generally,foundations
areobservedbytheStructureSupervisionUpperCommittee,subordinatedto
theMinistryofPublicWorkandSettlement.Everybuildingwillhaveten-year
liability insuranceand if any damageoccurredit will be immediately
compensated.
Technicalcontrolto be madeby public foundationshas been
neglectedandthisis obviouslythemaindefectofthislaw.Ontheotherhand,
thereareno explanationsand limitsconcerningtheStructureSupervision
Foundationinternalorganizations.(Balamir,2000)
ProfessionalCompetence(DecreeI 601; Gazette28.06.2000)
Onlythosewhohaveexpertengineerandarchitectcertificateare
allowedby this law an authorizedsignatureto beusedin theprojectsand
their implementation,and the expertnessrequirementfor the earthquake
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resistantbuildingconceptionis accepted.It hasbeendecidedtheexpertness
beregisteredthereanexaminationorganizedbyprofessionalchambers.Five-
yearexperienceis addedtotheprofessionaltraining.
Themostcriticizedsideofthislawis thatanexpertarchitectsand
engineersserviceis not compulsory,but facultativein producingof an
earthquakeresistantbuilding.Professionalcompetenceand expertnessare
renderedfor life, insteadof beingre-examinedperiodically.Professional
insurancefor the authorizedsignatureused at professionalwork and
implementationis notrenderedcompulsory.(Balamir,2000)
Apartfromthisimportantlaw,manynewlawsorinstructionsabout
the disasteror measuresagainstit, havebeenissuedafterthe 17August
earthquake.
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Table6.1.Thelawsandregulationswhichis a 17August1999datedpost-
earthquakeapproachesconcerningnaturalhazard(publicgazette)
Date Dates and list of laws put Into force regarding the disaster conceptlon
20 Aug.99
Seed awarding to the farmers aft'ect dby natural disasters.
5
Forming of the research commit ee in the ssembley for nalysis of the work
regarding the earthquake disaster and definition of necessary measures to betaken thereupon.7
Am ndment to the l w of waiving debts of f rmers alfected b natural disaster.
8
d ree of w iving ebts and granting new credits in rder
o r cov losses of farmers,tradesmen,artisans,small and mid sized companiesand indep nd t business D'MI ,creat d by atural disaster.9
u horization law arranging a removal of loss s.
02Sep.99
Ins ructions c nc mlng changes t e made to the D v lopme t law.
3
raw up of don tio s and x paym n w iving and r ev nt dec e.Circul r o rati n l use of sources.
1 Oct.99
ssist nc ag in lo s s d infr structur dam g occured mu icipal
provinc local administr tions04 0e<:.99
A end ent to the la of measur s to e t ken at n tural disaster.
27 D c.
mpuls y E thqu ke In ura c .
os F b.OO
c mp nsa ion d help o ied a d handica ed
and losses created at habitation and business sites.
L w agai l sses and fras ructur damag occur d to u icip l
r i e l l i i trati .0
N ice of pr ceedings t b re l z d regar ing lo ses and inf astr ur
damages o cured to unicipal and province l c l admini trations.3.Mar.
c t ce d cis on of th cr for s lving d tti g sier ec ssary
procedures for rem ving a disharmony of laws re ted i th reg ons affected byisaster.1 pr.
B il i Supervision L w.in r sp of l s occu ed to h (s ll-mid-Iarge)
inve tor .Jun OO
Prof si nal Comp te ce L .
l.O
dd t o l e re co mi g co pulsor i a cia r po i ility of
Structur S rvision Foun .
cov ri g the am d n o a n t c reg ding mun cipal
evel pme t typ s left t of c pe the law nr.3030.8 J
ee f w iving d bt of f m r a e r di g .f m dme ts r i g th co p tio a help o i n
h ndicap d and losses created at ha it tion and busine s si es.6 OO
a e w ivi ebts nd g a ti g n w r ts in
o d r r v r f f rmers,tr e m ,artis s,small and mi siz dc pani s and independ nt business D'MI r , r at by natural di a ter.
G ner l ter s a d c d t h C pul o y E rthqu k I uranc .
2 Nov
r n i I
d n,artis ns,s l9
th law In p ct f sses r t th ( mal -mid-
l rg ) i v st s.
e r t r
m li i t i ' I r , r t t r l is t r.
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6.3.2.RecentInstitutionalDevelopments
EmergencyHeadAdministration(Decree/ 583; Gazette22.11.1999)
This is a 16-persongeneraldirectorateunit, subordinatedto the
PrimeMinister'sOffice,andboundwithhigh-levelcoordinationresponsibilities
foremergencymanaginganddirectingactions.It is understoodthatthisunit
hasalsoa dutyofdefmingandhandlinga pre-disasteractivityscope.
Its main tasks; post-earthquakeactivitycoordination,forming
emergencymanagingcentersatpublicestablishmentsandinstitutions,taking
measuresfor reducingdamages,preparingshort and long term plans,
establishingan informationbank and its observation,coordinationof
transporters,rescueandemergencyvehicles,formingscientific,technicaland
administrativecommittees.
GeneralDirectorateofCivilDefenseSearchRescueUnit(Decree/ 586;
Gazette27.12.1999)
ThisunitoperatesboundtotheMinistryoftheInterior.Headoffices
establishedin 11provinces,its dutiesaresearching,rescuingandhelping
activitiesin provincesand districts.Its permanentstaffhas 2500,whilst
contracted300people.ThisInstitutionis relatedtothecivildefenseprograms
andtheircoordination.
NationalEarthquakeCouncil(PrimeMinister'sOfficeCircular2000/9;
21.03.2000)
It is formedbyPrimeMinister'sOfficeCircularandconsistedof20
persons(8 scientists,8 engineersand 4 otherfields).Council'soccupation
doesn'tincludeany institutional,administratingwork,but only scientific.
Earthquakeforecastconsideredfromthescientificpointofview,Councilthen
givesnecessaryinformationto the publicopinion,defmesmeasuresto be
takenfor relievingdamages,makesconsultingstepswith relevantpublic
institutionsand forms strategies,solves ethic problemsrisen during
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earthquakeforecastperiod.Especiallylocaladministrationunitsarecharged
withwiderangedcontrolandpost-earthquakeorganizations.
6.4.SensiblePolicyandPlanningProposalsfaboutNaturalHazard
Differentinstitutionsandpersonshavenotablypresentedvarious
proposalsandrequirementssensibleaboutdisastersoverthelastfewyears.
Accordingly;
ProposalsoftheTurkishGreatNationalAssemblyResearchCommittee
(20.06.1997)
A greatdeal of proposalshas beenmadeby differentmilieu
regardingstrugglesagainstdisasters.By settingup a researchcommitteefor
thispurpose,NationalAssemblyhastakenpartin theseactivities.
Proposalsmadebythiscommitteeareclassifiedintwogroups- first
one dealingwith legal amendmentrequirementsand the secondone
proceedingchangeoninstitutionalbasis.As forthelegalbasis,thepriorityis
giventothearticlestobeaddedtothedevelopmentlawnor.3194concerning
plansor projectsnotcomplyingwithdevelopmentplanning'sin thedisaster
regionsandrelatedpenaltyandresponsibilitymeasures.Increaseofa penalty
and payinga fineagainstirresponsiblebuildingand scopeof supervision
competenceandresponsibilityof localauthoritiesaccordingto thelawsno.
1580and 3030,are also a matterof proposals.Newlaws relatedto the
constructioncontrolandresponsibilitiesshouldbedrawnup.
Amnesty policy encouraginggecekondusites and illegal
constructionshould be givenup, while damagedbuildingsconstructed
improperlyshouldbedeprivedofanykindofhelp.
Somechangeson institutionalbasisseemto be necessary,too.
Professionalchambersneed to apply dispositionsregardingsupervision
responsibilityofengineersorarchitects.Establishingofcivilworkcontractors'
chamberis imperative;constructionsector must be saved from its
independents ructure.
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Oneof theimportantinstitutionalitemsregardingdisastersis the
restructuringoftwodirectorates(DisasteraffairsandCivilDefense)boundto
the DisasterUndersecretary,whichis subordinatedto thePrimeMinister's
Office.ThemattershouldalsobebroughtotheUniversitytrainingprogramof
the relevantprofessionalfields,instructedin detailand placedinto the
principalschoolcurriculum.
MinistryofPublicWorkandSettlement(TechnicalResearchandApplication
Directorate)1999
ODTU(MiddleEastTechnicalUniversity)CivilEngineeringandCity
Planning departmentsprofessors,upon the instructionhave prepared
proposalof Revisionof the ConstructionLawand Bookof Instructions,in
respectof theentireDisasterConception,by the Ministryin 1999.Rather
detailed report brings new, wide perspectivesto the reconstruction
dispositions,aswellasnewinstitutionalanddraftlawsforpreventingdisaster
impacts.
AccordingtotheODTUreport,additionstobemadeforapplication
in thedisasterconnectedevelopmentplanwillbedistancedfromtheentirety,
accordingly,a newdevelopmentplanningandsupervisionsystemhas been
proposed.There are two distinctivecharacteristicsin the development
planningsystem- first,structureassuringtheentiretybetweenplanstages
andsecond,theguaranteeofcoordinationbetweenfoundationsbearingaplan
building responsibility.(GeneralDirectorateof TechnicalResearchand
ApplicationoftheMinistryofPublicWorkandSettlement,1998)
Firstly made by municipal, governorshipor other related
authorities,plansdrawnup by authorizedpublicplanor privateofficesare
presentedto publicor privateauditingservicesandprofessionalchambers.
Renderedbackanddependingontheirdimensions,theyaresubmittedtothe
ministerialor municipalcertification.If thereis no anyobjectionby local
administrations,plans,advertisedto thepopulationalso,arethensentas
defmiteplansto themunicipal,governorshiporpubliccompetentauthorities
for application.Laststagecoverstheplansupervisionrealizedbyvolunteer
controllersand work supervisioninstitutions.(GeneralDirectorateof
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TechnicalResearchand Applicationof the Ministryof Public Work and
Settlement,1998)
Seconddimensionbroughtto thedevelopmentplanningactivities
givespriorityto andimportanceof minimizingdisasterlosses.Preponderant
importanceis givento pre- disasterplanningwork in orderto diminish
disaster damages.Integrateddisastermap preparationsand Disaster
DevelopmentPlansandDisasterActionProgramsbasedon,areanticipatedfor
determininginhabitedareasandfields,whichmaybeexposedto a possible
disasterandits risks.Amongtheproposedinstruments,therearefollowing
requirements:transferofreconstructionrightstootherareas,withoutcreating
need of an expropriation,classificationof risky immovableupon their
resistanceandits registrationona deedof realestate,aswellas listing.Re-
definitionof an ownershiprightconceptin the disasterlaw, stipulatinga
behaviorin conformswithlaws,providingassistanceandfinancialsupportfor
typebuildingstobeimplementedin disasteregions.(GeneralDirectorateof
TechnicalResearchand Applicationof the Ministryof Public Work and
Settlement1998
Physical relations betweenfunctions of councils and
committees,in termsoftheirresponsibilities,areasfollows:
High Committeeof Development:its statute determines
AuthorizationofcertificationofDisasterDevelopmentPlans,dutiesandpower
ofwhich.
DevelopmentHigh ConsultingCommittee:Committeegiving
informationto the High Committeeof Development,coveringcountryand
regionaldimensioninhabitingpolicydefinition.
- RegionalPlanningCouncil:It is consistedofministerialprovincial
and non- governmentalinstitutionrepresentativesdealingwith investment
and physicalplanning.It alsoparticipatesto ProvincialEnvironmentPlan
preparations.
- PlanImplementationCouncil:Realizinga taskofa provincialplan
committee,its dutyis to prepareenvironmentalregularityplansof Cityand
provincialmunicipalities.
- WidenedDevelopmentCommittees:Theyexaminea Regulatorand
ImplementationDevelopmentPlanning before relevant administrative
assembliesorauthoritiescertifythem.
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- Council of DevelopmentTechnicalControl: It is a like control
commissions,however,beingauthorizedby theDevelopmentControlUpper
Committee,it inspectstechnicalconformityof planspreparedby privateor
publicfoundations.
- DevelopmentControlUpperCommittee:Boundto theMinistryof
DevelopmentandSettling,it is a committeesimilarto a buildingsupervision
upper-leveledcommittee.
- BuildingSupervisionFoundation:SpecialFoundationdealingwith
project and constructionsupervision,acting there the instructionsof
DevelopmentControlUpperCommitteeandBuildingSupervisionFoundation.
- Building SupervisionUpper Committee:It is an uppermixed
committee,responsiblefor controllingthebuildingsupervisionfoundations
(GeneralDirectorateofTechnicalResearchandApplicationoftheMinistryof
Developmentandsettling,1998)
Anotherimportantmodificationdrawnfromthe ODTUreport 1S
noticedin a newbuildinganda buildingsupervisionsystem.Followingissues
havebeenconsideredtherein:Supervisionofprojectsandimplementationsby
IndependentBuildingfoundations(BuildingControlFoundations),supervising
committeescontrolledby other controller(BuildingSupervisionUpper
Committee).Responsibilitiestobetakenintotheinsurancescope(Professional
ResponsibilityInsurance)and professionalcompetenceconceptto get
institutionallyfunctional(ProfessionalCompetenceUpperCommittee)arein
mainstrategies.
Publicandprivatebuildingstobesubjectotheequalsupervision
system,sanctionsagainstanyillegalworktobeclarifiedandotherproposals
and studiesanticipatinga tight connectionto be establishedbetween
developmentbooksofinstructionsandrelevantlawsanddispositionsrelating
tothedisasteregions.
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SemISengezer- HaticeKansu"InstitutionalProposalsofCentralizedDisaster
Protection"(1999)
Startingpoint of this proposalis the definitionof a planning
hierarchyandaccordinglya beingstoppedupin aninstitutionalstructure,as
themostimportantproblemin termsof diminishingtheeffectsofdisasters.
The aim of thesemodelownerscontainedin their proposalanticipates
modificationsin the existinginstitutionalorganizationsand constitutionof
someadditionalfoundations,particularlyfor supervisionand procedures,
thuscreatingaparticipatingorganization.(~engezer,Kansu,1999)
Theymentiontwokindsof participantin planning,technicaland
civil. In planning,civilgroupwill includepartyrepresentatives,civil social
foundationmanagersanduniversityrepresentatives,whiletechnicalonewill
becomexistingProtectionCommitteeandDisasterSecurityCouncil,whichis
to be founded.These institutions'duty will be stressingnecessary
recommendations,inspectionatthescenewiththeirsub-organizations,plan
and implementationcontrol services.When plans are drawn up and
completed,theywill be presentedto thesecommittees,as well as to the
Ministryforinspection.
Uponthesemodelers,aninspectionandliablephysicalmilieuwill
beestablishedin thehierarchyregularityfunctionalismbetweenplans.
ThenaturalhazardmanagementsysteminTurkeyis presentedasa
preludeto the subsequentsectionson theneedto addressits institutional
constraintsor weaknesses.Financialmeasures,broadbase,revisionof legal
documents,relativepoliticalstabilityandtrainingofgovernmentofficialsare
advantagepointsofnaturalhazardmanagementsystem.
DisastersFund are very importantresourcesabout fmancial
measures.Thelawhasa broadbasein thatit addressesall formsofnatural
hazards.Manyregulationsandotherinstrumentsconcerningplanningand
actionsto be takenin the response,recoverydevelopment,mitigationand
preparednessphasesof regionalandlocalnaturalhazardmanagement.The
existinglegaldocumentsarecontinuouslyrevisedastheirdeficienciesbecome
apparent,orastechnologicaldvancesaremade.(Erglinay,1999)
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The naturalhazardmanagementsystemis relativelyimmuneto
reappointmentscausedbypoliticalchangesbecauseprovincialgovernorsare
civil employees,and not politicalfigures.The very importantnational
institutionsalsoembodiedwithintheMinistryofpublicworksandSettlement
organizescoursesfor officialsinvolvedin natural hazardmanagement.
(Ergiinay,1999)
Hierarchicalsystem,localofficials,fmancialimitationsonnatural
hazardmitigation,landuseplans,linkagesbetweencentralandprovincial
government,construction,are disadvantagepoints of natural hazard
managementsysteminTurkey.
The hierarchical,top- down nature of the natural hazard
managementsystemtendstodiscouragelocalinitiative,andunderminesthe
roleoflocalauthoritiesthatmustfacetheaffectedpeople.Experiencetodate
has showna lackof adequatecoordinationbetweencentralauthoritiesand
theprovincialadministrationsduringthecriticalperiodimmediatelyfollowing
a naturalhazard.
And the otherproblemis that in mostcasesprovincialofficial's
changeswithhazardmanagementarenotthemselvesfromtheprovincewhere
theywork,andmaybeunfamiliarwiththelocalsituation.Passinglawsand
regulationsand establishinggovernmentagenciesfor natural hazard
reductionarebythemselvesnotsufficientobringaboutthedesignedresults.
A majordeficiency,whichneedsto be addressedis the lack of
accurateMicrozonationmapsfora betterevaluationofthenaturalhazardon
a localscalesothata morenationaluseofthelandcanbeplannedbylocal
governments,whichhavetendedto overlookthis componentwhenmaking
land- usedecisionswithintheirjurisdictions.Anothermajordeficiencyrelates
to thesupervisionof buildingconstruction,andthe legalresponsibilityfor
substandardbuildingpractices.
Progressin socialandeconomicdevelopmenthasbeenincreasingly
affectedby naturalhazards,whichhas leadto an aggravationof negative
factorshindering rowth.
IIMIR YUK5EK TEKNOlOJi EHSTiTOSO-
REKTORlUGU I
Kiiniphone ve DokOmontDsyon Doire B~k.!
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Chapter7
CONCLUSION
In recenttimes,thechallengesandtheopportunitiesfor reducing
the loss from naturalhazardshaveneverbeengreater.Theoretically,the
challengeis easilydefmed(toeliminateall naturalhazardsthatcausedeath,
injury or damage,eitherto propertyor thenature)but in practice,this is
almostimpossibleto achieve.Althoughthemajorityof risks arepotentially
avoidable,factors, for example,uncertaintyabout the frequencyand
magnitudeof futureeventsandthecentralroleplayedbyhumanerrorin all
naturalhazards,makethetotaleliminationofhazardasunrealisticgoal.
Althoughonlyinadequatecomparativenaturalhazarddataexist,
thebestavailable videnceis thatoverallossesarerising,despiteincreased
investmentin hazard relievingmeasures.Continuedencroachmentsof
humansintohazardousareas,aswellasthecontinuedgrowthin population
and in competitivedevelopmentarethe maincauses.And then,scientific
knowledge,especiallythatwhichrelatestouncertainty,mustbeexpressedin
waysthataremoreusefulto localdecision-makersandhazard- managers.
Educationandpublicinformationis alsoimportanthereto ensurethatthe
usercommunitiesbecomebetterskilledatdefiningtheirownneeds.
On theotherhand,thereis alsoconsiderablescopefor a greater
social,economicandpoliticalunderstandingof hazards.Despitetheproven
successof preparednessprogrammesconsiderableopportunitiesexistfor
naturalhazardreduction.Accordingto Lechatthe basicmainaim of the
Decadeis to further encouragethe recenttrends in natural hazard
managementfroma reactivestrategyof post-naturalhazardimprovisation,
whichreliesheavilyon reliefaid,to a moreproactivestrategyofpre-natural
hazardplanningandpreparedness.(Lechat,1990Disasters14:1-6).
Theimportanceofworkandreadinessforpreventingorminimizing
naturalhazardeffectsin Turkey,belongingto DevelopingCountryGroup,is
doubledduetorisks increasedby its geologicalndgeographicalconditions.
Turkish Natural Hazard Policy, relating intemal social and economic
conditions,togetherwithforeignrelationsarrangements,shouldbeexamined,
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andnewstrategiesin legislation,institutionalandpracticefieldsshouldbe
determined.
Firstofall,Turkeyshouldgiveup a post-disaster" ecovery"policy.
New pre-disaster,then post-disasterstrategies,supportedby civil
organizations,houldurgentybedeveloped.
Anotherimportantconditionis to reVIselaw and regulations
revised.Whenmakingnewlaws,attentionshouldbe paidto pre-disaster
matters,reflectinga numberofproposalsalreadymade.
A conditionofpriorityis actualisingtheDevelopmentDispositions.
Lack of activedevelopmentdispositionsrepresentsa big defect.Detailed
regulations,sensitiveto a naturalhazard,shouldbe preparedby laws,
institutionsorfoundationstobenewlyconstituted.
Anotherimportantmatteris relatedwiththerevisionof a building
qualityandsupervisionsystem.Astheroleofnon-controlledconstructionsin
naturalhazardimpactsuntilnowadaysi wellknown,necessarymodifications
shouldtake placein buildingquality,buildingsupervisionfield.Relevant
professionalchambers,public and privatecontroland supervisionunits
providingtheserespectiveservices,shouldhavean effectiverole in these
applications.Thereareexplanationsand limitsconcerningthestructureof
superVISIonfoundationsand intemationalorganizations.Professional
insurancefor the authorisedsignatureused at professionalwork and
implementationshouldrendercompulsory.
Professionalskill andethics,affectinga buildingquality,is oneof
the problemareas,whichshouldbe controlled.Supervisionof professional
practice,andacademiceducationandtraining,byprofessionalchambers,is
mattersto be inspected,too. Keepingprofessionalpeoplesubjectto a
periodicaltheoreticalexaminationis compulsory.Strict inspectionof
professionalchambersis inevitable.
Detailedrisk analysis,mapandreportarchivesonnaturalhazard
risk areasofTurkeyareveryimportant.Databankandregionalofficestobe
founded,usedin newtechnologies,houldrealizelocalthresholdanalysis.
Duringperiodsotherthannaturalhazard,theseplansshouldbeeffectivein
physicaldevelopmentplansandstrategies.
Producingnaturalhazardriskmaps,revisionofdevelopmentplans;
periodical-fortifyingworksonpublicbuildings houldbesupported.Thismay
be solvedusinga part of post-disasterfundssources.Thus a declinein
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necessarypost- disasteraid will be providedby previouslyestablished
strategies.
Physical plans resistantto natural hazards;standardsand
implementationprocesses,naturalhazardresistantarchitecturalspecimens
and building types should be developed.Necessaryamendmentsand
modificationsondevelopmentmattersandregulationsareinevitable,notably;
determiningriskyutilitiesandmeasurestobetaken,roadsandtheirunits,all
kindsoftechnicalandsocialinfrastructure,openfields,landscapes,heliport,
shelterareasin a caseofa naturalhazard,situationanddistancesbetween
andparkingplacesandbuildingsandsimilarmatters.
To minimizenaturalhazardrisks existingplanningconceptand
relatedlegalandadministrativestructureshouldberevised.Regionalphysical
plans,landuseplans,protectionandimprovementprojectsforoldandrisky
constructionareasshouldbeassuredbysettingrelationswithnewtechniques
andnaturalhazardconcept.
* DevelopmentandRegionalPlans:Basicprinciplesfordiminishing
natural hazardeffectsconsistof balancedallocationof the population,
economicaloperationsandavoidingagglomerationin certainregions,creating
reliableenvironments,bearablefor living.This is thereasonthatdistorted
urbanizationshouldbeprevented.In otherwords,countrylevelled ecisions
be taken.Nationalsourcesshouldbe researchedanda relationbroughtup
betweeneconomicaland physicalevents.Localphysicalplans shouldbe
supportedwith regionalones and consolidated.Crowdingmovementsm
metropolis,decreaseof agriculturalfields and constructingbuildingsm
unfavourablealluvionlands,arefacts,whichincreasenaturalhazardrisks.
Consequently,regionalgeologymaps shoulddetermineinconvenientand
naturalhazardrisky areas.Regionalplanningprojects,whichdependon
mentionedregionalgeologymaps must be compulsory,in order to
productively,useofcountrysources.
* Sub-RegionalPlans andMetropolitanPlans:Basicproblemis that
thenecessityof makingmetropolitanplansaccordingto theregionalplans
goesto thedeadendfromtheverybeginning,duetoa lackof regionalplans
andinsufficientlegalandadministrativestructure.A factaffectingthemost
natural hazardrisks in metropolitanareasis the matterof bordersof
municipalitiesdeterminedby the law nr. 3030.Althoughactualphysical
developmentarea of metropolitanmunicipalities,todaythere is no one
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responsibleand authoritativeorganization,which providescoordination
betweendifferentmunicipalitiesandpreparesmetropolitanphysicalplans.
Dueto shortagesin laws,metropolitanmunicipalitiesbeingunable
to makechangesin borders,controlsandcoordinationaroundborderareas
cannotbe provided,whichresultsin broken,disorderedsituations.This of
courseproducesuncontrolledanduninspectedproblemsin respectofnatural
hazardeffects.Insufficientstructureof the Ministryof Public Work and
Settlement,responsiblein makingmetropolitanplans,is oneofthereasonsof
nonimplementationfthisprocess,too.
* Local ImplementationPlans: Local ImplementationPlans as
physicalplansareknownasthebasicphysicalplaninourcountry.Fixingthe
areashavingnaturalhazardrisky duringplanningprocessand limitative
regionalizationbytheseplansis quitepossible.Compatibilitybetweenmacro
scaledplans,andmicroscaledplansandphysicalsitecan beassured,in
orderto reacha reliablephysicalbuildingand structure.Lack of relation
betweenplanninglevels,missingof newstrategiesin planningprocessfor
preventingnatural hazardeffects,supervision,are the most important
problemsin existingphysicalplanningpractise.
Preparationofphysicalplanswithoutsufficientpreviousresearchof
groundbase/geologicalconditionsis theotherimportantproblem.Lawsare
anticipatingthe use of geologicalmapsas a basefor planning,but don't
imposeit ascompelling.In addition,thereis noexplanationaboutmapscale,
necessarycriterionsforuse.
Notwithstandingphysicalplanningprocessis inter disciplinary
process,it appearsas the one not includingdisciplinedapplication,nor
commonwork of groundmechanical,geologistandearthquakengineerin
naturalhazardrisky areas.Necessarylegalprocedureshouldgetthese
commonoperationscompulsory.
Somephysicalplansresultingfrommentionedefectshavea big
role in increasingnaturalhazardrisks. Due to politicalpressuresand
unconsciousness,physicalplansaremodifiedcontinuouslyandnumberof
floorsincreased,so alreadylimitedurbanutilityfieldsdecrease,additional
floorsaffectseriouslybuildingrealsupportingcapacity,creatingthushigher
risks of potentialearthquakeffects.Consequently,a general,transparent
supervisionthrupeople's participation,shouldbeassuredbya tightcontrol
of revisionplans,by inspectingsystemsgivingsuchconstructionpermits.In
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addition,plan revisionsshouldcomplywith the whole,very small area
revisionsmaycreateseriousproblems.
Anotherplan,whichnamedas "ImprovementPlan"(lslahtmar
Plant),is anotherseriousproblemfor existingbuilt up areasof our cities,
which are constructedillegally.DependingOn the last AmnestyLaw;
disorderedunreliablesiteshavebeenproduced.Repeatedamnestylawshave
notonlymotivatedunlicensedconstructions,buthavealsocreatedcondensed
planningproblems,difficultto resolve.This kind of applicationsincreases
naturalhazarddamageshundredper cent.Applicationsof thesein the
DevelopmentImprovementPlansshouldbeended,reliableandsafesites,new
models,decreasingrisks,shouldbe created.Masshousingprojectsmaybe
themostconvenientsolutiontothis.
In theimplementationprocessofphysicalplans%40of thelands
aregottenfromthe landownerswithoutanycostsand areusedfor urban
utilityservices.Thisconstantrateis defmedin DevelopmentLawandis used
in everywhere.However,highlycrowdedareastakenintoconsideration,this
proportion,regardinga numberof users,remainsinsufficient.Increaseof
utilityportion,proportionalto a populationdensity,is proposedby a wide
sectionofpeople.
As a naturalhazardconceptandplanningareso closeonewithin
theother,thisbringstogethera naturalhazardsensitiveplanunderstanding
in planningapproachandimplementationrevisions.
All naturalhazardriskmapsandshowsthat,Izmirwassettledover
thenaturalhazardriskylands.Earthquake,landslide,rockfallandfloodscan
damagethe city moreover;geologyand topographyare unsuitablefor
settlement.ThereforeIzmirhas settlementsunderdangerrisk for example,
Karslyakadistrict, Alsancakdistrict, Uckuyularregion,Kadifekaleand
Altmdagregions.Becauseof is result, takingseriousmeasuresare very
importantodecreasetherisks.(Fig.3.13)
If the naturalhazardsrisk mapand izmirbuilt up mapwill be
matched,the habitantnumbersthat live in risky areaswill be seenand
natura!hazardsrisk size will be understood.Kar~lyaka,Alsancakand
Giize1yahcoastregionsareveryriskyareasbecauseof theland/soilquality
(Alluvialsoil),heightdensityof populationandto fill up thecoasts.Hatay,
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Narhdere,Kadifekale,Altmdag,Yamanlaregionsareveryriskyareasbecause
oftheslopyandheavyrainfall.
So,choosingthenewbuiltup regionsandputtingin ordertheold
I
risky housingregionsare very importantproblemand indispensability
situation.If thesestudiescanbemade,therisk mapsshouldberesearched
andconsideredcertainly.
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